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Abstract. Knee epiphyseal maturation is retarded
in most neonates with congenital rubella infection,
whereas neonates with congenital cytomegalo-
virus infection have relatively normal maturation.
Assessment of knee maturation is useful in diffe-
rentiating rubella from cytomegalovirus infection
in the neonate.
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Knee radiographs are often obtained when an
intrauterine infection is suspected in the neonate.
Linear metaphyseal striations were originally
thought to be specific for congenital rubella in-
fection, but recently these striations have also
been observed in congenital cytomegalovirus in-
fection [1, 5, 6, 11]. On knee radiographs which
were obtained to visualize these striations, we
have noted that epiphyseal maturation tends to
be more retarted in the neonate with rubella than
with cytomegalovirus infection. This study was
undertaken to determine the extent of knee ossifi-
cation in neonates with these two congenital
infections.

Material and Methods

All neonates who were full term by history, who
had knee radiographs within the first ten days of

life, and who had congenital viral infections
proven by virus culture, antibody titre determi-
nations, or autopsy results at C. S. Mott Children’s
Hospital or Michigan Children’s Hospital were
included in this study. Neonates reported in the
literature who fulfilled these criteria were also
included in the study [1, 2, 4~8, 10-12]. Presence
or absence of ossification of the distal femoral
epiphysis and the proximal tibial epiphysis was
recorded. Presence or absence of metaphyseal
striations or intracranial calcifications was also
recorded.

Results

Ten neonates with congenital rubella infection
were assessed. Seven had no ossification of either
knee epiphysis (Figs. 1 and 3). Ten neonates with
congenital cytomegalovirus infection were as-
sessed. Seven of these had both distal femoral
and proximal tibial epiphyses ossified (Fig. 2),
indicating a statistically significant difference bet-
ween knee ossification of the two groups (X2 =
4.8, p < .05). Metaphyseal “celery-stalking” was
seen in six neonates with cytomegalovirus infec-
tion and in all ten with rubella, but this series
includes cases previously published because of
the presence of metaphyseal striations; therefore
the incidence of metaphyseal striations in these
infections cannot be ascertained from this study.
Of the six neonates with cytomegalovirus infection
and metaphyseal striations, four had both knee
epiphyses ossified and two had visible distal fe-
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Fig. 1. This small for gestational age, term neonate had jaun-
dice, hepatosplenomegaly, thrombocytopenia with “blueberry
muffin” skin lesions, and microcephaly. Fine linecar meta-
physeal striations are present in the metaphyses, and knee
epiphyseal maturation is retarded. Diagnosis was congenital
rubella infection with positive cultures

moral ossification, so that there was no correlation
between metaphyseal striations and lack of epi-
physeal ossification in these neonates. Four of the
neonates with cytomegalovirus infection had intra-
cranial calcifications, whereas none of those with
rubella infection had intracranial calcifications
(X? =178, p<.01).

Discussion

When a newborn infant has clinical signs srongly
suggesting an intrauterine viral infection, as did
all neonates in this study, either the rubella or
cytomegalovirus virus is usually the infecting
agent. Metaphyseal striations are seen in both
types of infection, but the rubella virus retards
epiphyseal ossification much more than the cyto-
megalovirus, and this is a useful roentgen feature
in distinguishing one from the other. By noting
the extent of knee epiphyseal maturation we have
correctly predicted the infecting virus in our last
two neonates with congenital viral infections (Figs.
1 and 2) several weeks before the results of viral
cultures and antibody titres were available.
Another useful sign in differentiating between
rubella and cytomegalovirus infections is intra-
cranial calcification. Four of ten neonates with
cytomegalovirus infection had intracranial calcifi-
cations in this study (Fig. 2), whereas none of the
rubella neonates in this study or in the series of
Korones [3] had intracranial calcifications. We
know of only one reported neonate with definitely
proven rubella infection who had intracranial cal-
cifications [9]. Therefore, when intracranial calci-
fications are seen in association with well ossified
knee epiphyses, cytomegalovirus infection should
be strongly suspected rather than rubella infection.
In this series, the one neonate with no visible knee
epiphyses and a cytomegalovirus infection did

Fig. 2. A This term neonate had the same clinical signs as the patient in Figure 1, so that a congenital viral infection
was strongly suspected. Knee epiphyseal maturation is normal for a term gestation and no metaphyseal striations are seen.
B Intracranial calcifications are noted (arrowhead) in this infant. Radiological diagnosis was congenital cytomegalovirus
infection because of the normal maturation and intracranial calcifications, and this was confirmed by viral cultures
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Fig. 3. Knee epiphyseal maturation was markedly retarded in
seven of ten term neomnates with rubella. Nine of ten term
neonates with congenital cytomegalovirus infection had at
least one epiphyseal center ossified. Well ossified distal
femoral and proximal tibial epiphyses were present more
often than intracranial calcifications in neonates with con-
genital cytomegalovirus viremia

have intracranial calcifications (Fig. 3); with these
roentgen findings, cytomegalovirus infection
should be suspected even though knee maturation
is retarded.
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