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Summary. A phenotypically normal woman has an apparently balanced reci-
procal translocation between chromosomes No. 9 and No. 18 (translocation 9p-;
18p +), which was transmitted in an unbalanced state to an infant and a fetus. In
the latter instance, chromosome analysis of cultured amniotic cells disclosed an
abnormal karyotype, which was identical to that of the first affected child. The
therapeutically aborted fetus was grossly abnormal and resembled the affected child.
The physical features noted are those frequently associated with chromosome
abnormalities, although not diagnostic for any specific syndrome. We presume
that the chromosome abnormality in the affected offspring represents partial dupli-
cation ofthe short arm ofchromosome No. 9 and partial deletion ofthe short arm of
chromosome No. 18. No marked resemblance is noted between these cases and
reported cases oftrisomy 9 or ofpartial deletion ofthe short arm of 18.

This report describes a family with an inherited
translocation between chromosomes No. 9 and No.
18. Following the birth of a severely defective in-
fant, the mother was found to have a balanced
reciprocal translocation; 46,XX,t(9p-;18p +). The
mother now has had three pregnancies, of which two
are known to be chromosomally abnormal (46,XX,
18p +mat). One of these was diagnosed by early
amniocentesis and chromosome analysis. Another
pregnancy was a spontaneous abortion that was not
available for study.

Family Report
The mothet was 36 and the father 35 at the birth of the

first child. They are Caucasian, unrelated, and in good
health. The mother is European born and an only
child. She was reared in the United States by her only
known relative, a maternal aunt, who has normal
children and grandchildren. The father, also an only
child, has a normal son by a previous marriage. His
family history is not remarkable.
The first pregnancy was uneventful except that the

mother took antihistamines for nasal congestion several
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days during the first trimester. A female child was born
at term and weighed 1985 g. She was 46 cm in length
and had a head ciicumference of 30 5 cm and a chest
circumference of 28 cm. She had parietal bossing,
hypertelorism (intercanthal distance 2-5 cm), deeply set
eyes, oblique palpebral fissures, thin lips, and a receding
chin (Fig. 1). There were no epicanthi or strabismus.
There were large skin folds over the neck. A grade.....
FIG. 1. The first child at two days of age showing parietal bossing
hypertelorism, deeply set eyes, and oblique palpebral fissures.
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II/IV systolic murmur was heard over the precordium.
The liver edge was felt 3 cm below the right costal
margin; the spleen and kidneys were not palpable. The
genitalia were normal. There was a skin dimple in the
sacral area. Bilateral simian creases and a single crease

on the fifth finger were present. The fingers were short
and the nails were hyperconvex except those of the fifth
fingers which were hypoplastic. The Moro, suck, and
deep tendon reflexes were normal.
A radiograph of the chest revealed generalized cardio-

megaly. The results of other routine laboratory tests

(blood counts, urinanalysis, blood chemistry) were nor-

mal. The infant fed poorly, had respiratory difficulty,
and died at 20 days of age. The significant necropsy

Fig. 2a.

Fig. 2b.

FIG. 2. The fetus (Fig. 2a), showing low set ears, webbed neck, sim-

ian crease, clinodactyly and (Fig. 2b)a single crease of the fifth digit.

findings were pulmonary atelectasis, focal alveolar fibro-
sis, and pulmonary oedema. The heart weighed 39 g
and the right ventricle was markedly dilated. The left
auricle was hypoplastic and opened into the left ventricle
by a 7 mm fenestration. The ductus arteriosus was
patent. There were mild bilateral hydronephrosis and
hydroureter without evidence of obstruction.
The next pregnancy, commencing 6 months later, re-

sulted in a spontaneous abortion at approximately 3
months. The products of conception were discarded
before medical attention was sought. A third preg-
nancy occurred 6 months later. Chromosome analysis
from cultured amniotic cells obtained at the 17th week of
gestation showed an abnormal karyotype, and the preg-
nancy was medically aborted at 19 weeks.
The female fetus had normal weight and measure-

ments for a gestational age of 19 weeks: weight 292g,
length 23 cm, head circumference 17 cm, and chest
circumference 13-5 cm. The unusual extemal physical
features were hypertelorism, low set ears, high arched
palate, webbing of the neck, bilateral simian creases,
single crease and clinodactyly of the fifth fingers, and a
sacral dimple (Fig. 2a and b). Internally there was a
horseshoe kidney with the ureters passing anterior to the
isthmus. There were only two phalanges in each of the
fifth digits. The cardiopulmonary system was normal.
The clinical findings from the first child and the aborted
fetus are summarized in Table I.

TABLE I
A COMPARISON OF THE FIRST CHILD AND THE

MEDICALLY ABORTED FETUS

First Third
Pregnancy Pregnancy

Gestation Term Therapeutic abortion at
19 weeks

Sex Female Female
Parietal bossing +
Hypertelorism + +
Oblique palpebral fissures +
Low set ears _ +
Neck webbing + +
Sacral dimple + +
Simian creases + +
Single crease, fifth finger Unilateral Bilateral
Patent foramen ovale + + *
Patent ductus arteriosus + + *
Hydronephrosis and

hydroureter + +
Horseshoe kidney _ +

* These are physiologically normal at this stage of development.

Chromosome Analysis
Chromosome analysis from peripheral blood cul-

ture of the first child showed 46,XX,18p + (Fig. 3).
Sex chromatin from buccal smears were positive
(43/100). Chromosome analysis from the mother
revealed an apparent translocation between a chro-
mosome No. 18 and a chromosome of the C group,
identified by Giemsa banding to be a No. 9 (Fig. 4).
The karyotype was interpreted as 46,XX,t(9p -;
18p +). Chromosome analysis from the father and
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FIG. 3. The upper karyotype is from the proposita showing 46,XX,18p +. The lower karyotype is from the mother showing 46,XX,9p -,
18p +.

maternal aunt yielded normal results. Chromo-
some analysis from cultured amniotic cells ob-
tained early in the third pregnancy showed a karyo-
type identical with that of the first child (46,XX,
18p +). Chromosome analyses from peripheral
blood and skin cultures obtained from the fetal
tissue after therapeutic abortion showed the same
karyotype as that found in the amniotic cells. Re-
sults of chromosome analyses are summarized in
Table II.

Discussion
We assume that the mother has a balanced re-

ciprocal translocation between chromosome No. 9

and No. 18, and has transmitted an unbalanced
chromosome complement to the fetus in at least
two of her three pregnancies. The translocation
probably involves the short arms since the Giemsa-
banding patterns of the long arms of the abnormal
chromosomes are not altered. The location of the
translocation, ie, terminal or interstitial, cannot be
determined since the Giemsa-banding patterns of
the short arms of the involved chromosomes are not
sufficiently precise. Ordinarily terminal transloca-
tions are considered more likely since fewer breaks
(2) are required (see Fig. 5).

If we assume that this mother has a reciprocal
translocation, theoretically she can produce at least
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FIG. 5. Morphology of the chromosomes involved in the transloca-
tion and the resultant gametes.

9 18

FIG. 4. Giemsa banding. The upper partial karyotype is of the
fetus. The arrow indicates 18p +. Lower partial karyotype is from
the mother. Arrows indicate 9p - and 18p +.

TABLE II
RESULTS OF CHROMOSOME ANALYSES

No.
of

Subject Tissue Cells Interpretation
Ana-
lyzed

First child Blood 10 46,XX,18p +

Fetus Amniotic cells 14 46,XX,18p +
Amniotic cells

(trypsin-
Giemsa) 3 46,XX,18p +

Mother Blood 11 46,XX,t(Cp-;18p+)
Blood

(autoradio-
graphy) 8 46,XX,t(Cp - ;18p +)

Blood
(trypsin-
Giemsa) 9 46,XX,t(9p - ;18p +)

Father Blood 10 46,XY; apparently normal

Maternal aunt Blood 12 46,XX, apparentlynormal

six types of gametes. The morphology of the
chromosomes involved in the translocation and the
resultant gametes is illustrated in Fig. 5. The two
affected progeny presumably received the maternal
gamete 3, representing gene duplication of a small
portion of the short arm of No. 9 and deletion of a

small portion of the short arm of No. 18. Gametes

1 and 2 would result in no fetal abnormality since 1
is normal and 2 is balanced. Gametes 5 and 6 repre-

sent a large amount of duplicated chromosome
material and almost complete monosomy of one of
the involved chromosomes, and on this basis are

theoretically less likely to be viable. Some gamete
selection for 3 is suggested for this mother; however,
the size of the family is not large enough for any

definite conclusions. Unfortunately the spon-

taneous abortion in the third pregnancy could not be
studied.
The abnormal physical findings in the child and

the fetus are found in individuals affected by various
chromosome abnormalities and do not characterize
any specific known syndrome. Giemsa banding
pattern identifies the involved C chromosome as a

No. 9 but does not identify the precise location of
the translocation. Previous reports of trisomy C
(Ilbery and Alexander, 1966; Punnett et al, 1966;
Buihler et al, 1967) did not have the benefit of
Giemsa banding and so the identity of the involved
C chromosome is unknown. No striking resem-

blance is noted between the infants described in the
reports cited above and the affected offspring in this
family.

Since we assume that the affected offspring
represent gene duplication of chromosome No. 9
and deficiency of No. 18, the phenotype is compared
with reported instances of trisomy 9 and partial
deletion of the short arm of 18. The phenotype
described in trisomy 9 (Rethore et al, 1970) includes
mental retardation, enophthalmos, mild hyper-
telorism, globus nose, abnormal antihelix, hypo-
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plasia of the second and third phalanges, and abnor-
malities of the finger creases. Partial deletion of the
short arm of No. 18 is associated with a wide range of
abnormalities such as mental retardation, short
stature, hypertelorism, epicanthal folds, ptosis,
strabismus, low-set ears, saddle nose, micrognathia,
webbed neck, simian creases, clinodactyly, and dis-
located hips (Migeon, 1966). Some of the features
described in trisomy 9 and partial deletion of No. 18
(eg, hypertelorism, low-set ears, neck webbing,
simian creases, and single crease of the fifth finger)
are found in the fetus and child described here.

The authors wish to thank Fay Kaplan, Paul Brager,
Talma Dawson, Paul Nazarian, and Carol E. Nicholson
for technical assistance; and Drs James Duvall, Paul E.
Johnson, William A. Gannon, Richard D. Pettit, and
Dr T. R. Nanninga, the private physicians caring for this

family; Dr Dennis S. Shillam who performed the ne-

cropsy on the first child; and Dr Ben Weiss who per-

formed the amniocentesis.
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