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The natural history of hip abnormalities detected
by ultrasound in clinically normal newborns

A 6-8 year radiographic follow-up study of 93 children

Agnar Tegnander', Ketil Jarl Holen! and Terje Terjesen?

Ultrasound screening for hip dysplasia or dislocation
has revealed a group of children with clinically normal
hips, but with abnormal or suspicious ultrasound.
During the 3-year period 1988-90, we found 170 chil-
dren with this combination. We evaluated the natural
history of these hips.

93 children were examined clinically and with
standard radiography 6-8 years after birth. The cen-
ter edge (CE) angle of Wiberg and migration percent-
age (MP) were measured on the radiographs.

87 children had not undergone any treatment,
whereas treatment with an abduction orthosis had
been initiated at approximately 4 months of age be-
cause of persisting dysplasia in 6 cases. All hips

were radiographically normal at this follow-up. The
mean CE value was 24 degrees (SD 6.5) and the
mean MP was 13% (SD 5.2). 73 children had no com-
plaints in their lower extremities, whereas 12 had in-
toeing gait, 1 had outtoeing gait, 2 had hip or knee
pain, and 5 had other complaints not relevant to hip
dysplasia.

We conclude that infants with sonographically
abnormal or suspicious hips, but with normal clinical
findings, do not need immediate treatment because
spontaneous resolution occurs in most of them.
Postponement of treatment in the few with per-
sistent dysplasia does not seem to affect the out-
come.
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With the introduction of ultrasound screening for
hip dysplasia and dislocation (HD) in newborns, a
group of children with clinically normal hips, but
with abnormal uitrasound, has been identified
(Berman and Klenerman 1986, Clarke et al. 1989,
Terjesen et al. 1989, Castelein et al. 1992, Graf et
al. 1993). There is no agreement as to whether
these infants should be treated from birth or be
followed without any treatment initially. We have
previously found that most of these hips will nor-
malize spontaneously (Terjesen et al. 1996), but
the follow-up period was limited to the first 4-5
months of life. The aim of the present study was to
determine whether such hips would continue to
develop normally.

Patients and method

During the 3-year period 1988-90, we examined
4,973 children with ultrasound as part of a pro-

spective randomized study, to evaluate the effi-
ciency of ultrasound screening for HD. The new-
borns were examined with the Ortolani and Bar-
low tests by an experienced pediatrician on the
first day of life. Ultrasound examination was per-
formed by the orthopedic surgeon 24 days after
birth, when we also repeated the clinical examina-
tion. We used the ultrasound technique of Terjesen
et al. (1989), which is based mainly on measure-
ment of the femoral head coverage (FHC).

170 (3.4%) children (134 girls) with normal
hips at the clinical examinations had pathologic
ultrasound findings (FHC < 50%) at birth. The
mean FHC at birth in these hips was 44% (34—48).
The infants were not treated from birth, but were
examined at 2-3 months of age (ultrasound and
clinical examinations) and at 4-5 months (ultra-
sound, radiographic and clinical examinations).
At 4-5 months of age, 10 infants, all girls, had
persistently abnormal hips on ultrasound and ra-
diographs. They were treated with an abduction
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Radiographic results in the 93 children at the follow-up examination at 6-8 years of age

CE MP
Number
of hips US atbirth Treatment® mean SD range mean SD range
122 Abnormal Nob 24 53 1537 13 6.5 -5~24
52 Normal No 25 49 17-36 11 6.1 0-22
8 Abnormal Yes 21 4.7 17-30 19 49 10-25
4 Normal Yes © 19 44 15-25 18 7.6 7-25

 From 4-5 morniths of age. * Not treated because of normalization.
¢ Treated because contralateral side showed persistent dysplasia.
US uitrasound, CE center edge angle, MP migration percentage, SD standard deviation.

orthosis and developed normally (Terjesen et al.
1996). The remaining infants developed normally
without treatment, and no further routine follow-
up was performed.

All 170 patients were asked to attend a follow-
up examination 6-8 years after birth. A clinical
examination was performed and a standard supine
anteroposterior pelvic radiograph was obtained to
evaluate the development of the hips. We recorded
any pain in the hip, thigh or knee and gait distur-
bances, and performed a hip motion examination.
The range of hip motion was measured to the
nearest 5 degrees. On the radiographs, we mea-
sured the migration percentage (MP, Reimers
1980) and the center edge (CE) angle (Wiberg
1939). MP of 25% or less and CE angle of 15 de-
grees or more were considered normal. A hip was
classified as abnormal when both the CE angle
and the MP were outside these limits. When one
of the measurements was abnormal and the other
normal, the hip was classified as having “possible
dysplasia”.

Statistics

The difference between groups was calculated
with the chi-square test. The difference between
means was -calculated with the Student’s t-test or
with one-way analysis of variance (ANOVA) us-

ing the Scheffe test. The significance level was set
at 0.05.

Results

93 (55%) children (70 girls) attended the follow-
up examination after 6-8 years. Their mean age

was 7.1 (6-8) years. The mean FHC of the affect-
ed hips (130) at birth in this group was 44%, the
same as in the group not attending the follow-up
examination (92 affected hips) (p = 0.8). The two
groups were also similar regarding risk factors for
HD (family history and breech position) and birth
weight.

73 children had no complaints about their lower
extremities, whereas 12 had intoeing gait, 1 had
outtoeing gait, 2 had hip or knee pain, and 5 had
other complaints not relevant to HD. The range of
motion (ROM) of the hips was slightly reduced
compared to a normal population.

All the children attending the follow-up exami-
nation had normal radiographs (Table).

Of the 93 children, 87 had not undergone treat-
ment, whereas 6 had been treated with an abduc-
tion orthosis from approximately 4 months of age,
because of persisting dysplasia (Terjesen et al.
1996). The mean CE angle of the treated hips was
21 (17-30) degrees, and the mean migration per-
centage was 19 (10-25)%. The MP of the patho-
logic hips in the treatment group was significantly
larger than that of normal hips in the untreated
group.

Discussion

Since most authors recommend immediate treat-
ment in newborn infants with abnormal ultra-
sound findings, but normal clinical findings
(Hauck and Seyfart 1990, Tonnis et al. 1990,
Ganger et al. 1992, Millis and Share 1992, Graf et
al. 1993), there are few reports on the natural his-
tory of such hips. Short-term results have shown
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that most of these hips normalize without treat-
ment (Castelein et al. 1992, Terjesen et al. 1996),
We found that the hips have remained normal
when reviewed after 6-8 years. Thus, the assess-
ment by ultrasound during the first 4~5 months of
life proved to be sufficient, as no hips in the un-
treated group had deteriorated at further follow-
up.

Compared to normal children of the same age
(Terjesen et al. 1991), our study showed that the
untreated children had somewhat lower coverage
of the femoral head (lower average CE angles and
higher MP). CE angles between 15 and 20 degrees
were found in several cases, indicating that the fi-
nal result is still somewhat uncertain and that
these children should be reviewed at the end of the
growth period. Previous studies have shown an in-
crease in the CE angle with age in normal children
(Severin 1941, Fredensborg 1976), resulting in a
lower normal limit of 20~25 degrees in adults
(Wiberg 1939). Whether all children reported here
will eventually reach this level remains to be seen.

Several children had a slightly reduced range of
motion. Apart from the trend towards intoeing
gait, they had no complaints and had normal phys-
ical activity. Thus, the decrease in range of motion
had little, if any, clinical significance.

The 6 children who had been treated with an ab-
duction orthosis from 4-5 months of age also had
radiographically normal hips at the follow-up ex-
amination. However, the CE angle in this group
was Jower than that in the untreated children. This
indicates that the treated children represent a sub-
group with true HD, whereas the remaining chil-
dren had slight abnormalities that spontaneously
resolved or never had any real abnormalities, but
only “immature” hips during the first months of
life. We have found that the postponement of deci-
sion regarding treatment had no negative effects
on the outcome. Unless the hip becomes obvious-
ly dislocated or severely subluxated—in which
case treatment should be started immediately—
the expectant attitude that we adopted seems ad-
visable. This policy will reduce overtreatment of
neonatally abnormal hips diagnosed with ultra-
sound in clinically normal children. It should be
emphasized that a prerequisite for this expectant
attitude is that the clinical examination be per-
formed by examiners with great experience.

Berman L, Klenerman L. Ultrasound screening for hip ab-
normalities: preliminary findings in 1001 neonates. Br
Med J 1986; 293: 719-22.

Castelein R M, Sauter A J, de Vlieger M, van Linge B. Nat-
ural history of ultrasound hip abnormalities in clinically
normal newborns. J Pediatr Orthop 1992; 12: 423-7.

Clarke N M P, Clegg J, Al-Chalabi A N. Ultrasound screen-
ing of hips at risk for CDH: failure to reduce the inci-
dence of late cases. J Bone Joint Surg (Br) 1989; 71: 9-
12

Fredensborg N. The results of early treatment of typical
congenital dislocation of the hip in Malmd. J Bone Joint
Surg (Br) 1976; 58: 272-8.

Ganger R, Grill F, Leodolter S. Ultrasound screening of the
hip in newborns: results and experience. J Pediatr Or-
thop Part B 1992; 1: 245-9,

Graf R, Tschauner C, Klapsch W. Progress in prevention of
late developmental dislocation of the hip by sonographic
newborn hip “screening” : results of a comparative fol-
low-up study. J Pediatr Orthop Part B 1993; 2: 115-21.

Hauck W, Seyfert U T. Ultrasound study of the newborn
hip: results and consequences. Z Orthop Thre Grenzgeb
1990; 128: 570-4.

Millis M B, Share J C. Use of ultrasonography in the dys-
plasia of the immature hip. Clin Orthop 1992; 274: 160-
71.

Reimers J. The stability of the hip in children. A radiologi-
cal study of the results of muscle surgery in cerebral pal-
sy. Acta Orthop Scand (Suppl 184) 1980: 1-100.

Severin E. Contribution to the knowledge of congenital
dislocation of the hip joint. Acta Chir Scand (Suppl 63)
1941: 1-142.

Terjesen T, Bredland T, Berg V. Ultrasound for hip assess-
ment in the newborn. J Bone Joint Surg (Br) 1989; 71:
767-73.

Terjesen T, Rundén T @, Johnsen H M. Ultrasound in the
diagnosis of congenital dysplasia and dislocation of the
hip joints in children older than two years. Clin Orthop
1991; 262: 159-69.

Terjesen T, Holen K J, Tegnander A. Hip abnormalities de-
tected by ultrasound in clinically normal newborn in-
fants. J Bone Joint Surg (Br) 1996;78 (4): 636-40.

Tonnis D, Storch K, Ulbrich H. Results of newborn screen-
ing for CDH with and without sonography and correla-
tion of risk factors. J Pediatr Orthop 1990; 10: 145-52.

Wiberg G. Studies on dysplastic acetabula and congenital
subluxation of the hip joint. Acta Chir Scand (Suppl 58)
1939: 7-135.





