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Two Cases of Trisomy C6-12 Mosaicism with
Multiple Congenital Malformations
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This paper is the report of 2 infants with mosaic
trisomy for one of the autosomes in the C group;
both were mentally retarded and had multiple con-
genital malformations.

Case Report
Case 1. A Japanese girl, born in January 1968,

after a normal gestation of 40 weeks, birthweight 3-1 kg.,
and length 50 cm. The parents were healthy, aged 31
and 37 years at the birth of this child. The elder sister
was also healthy. Feeding difficulties and hyperexcita-
bility were apparent during the neonatal period. At the
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age of 8 months the patient was referred to the Depart-
ment of Pediatrics, University of Tokyo, because of
failure to thrive and repeated upper respiratory infec-
tions.
On examination she had a characteristic facial

appearance (Fig. la), with a prominent forehead and
large irregularly shaped anterior fontanelle. The nose
was normal in size, with a flattened bridge. The palpe-
bral fissures were normal, and the ears were low set and
dysplastic. There was a narrow, high-arched palate and
receding jaw. The neck was short, but there was no
webbing. The shape of the thorax was normal. No
cardiac murmur was audible. The trunk appeared long
and slender. No vertebral deformity was noted.
Neither umbilical nor inguinal hernia was observed.
The skin was abnormally thick and folded into deep
creases. The skin of the soles was thickened with deep
furrows, including a bilateral plantar furrow running

(a) (b)
FIG. 1. The appearance of the patients. Note the peculiar appearance with a prominent forehead. (a) Case 1; (b) Case 2.
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(a) (b)
FIG. 2. The toes of the patients showing abnormally long first and deep plantar furrows. (a) Case 1; (b) Case 2.

(a) (b)
FsG. 3. Hand and foot prints of the patients showing the main dermatoglyphic lines. (a) Case 1; (b) Case 2.
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from the cleft between the first and the second toes (Fig.
2a).
At 8 months of age her mental development was esti-

mated to correspond with that of a 2-month-old normal
child. The head was 44-5 cm. in circumference; body
weight 7-2 kg. and length 68-2 cm.; measurements from
pubis to crown and pubis to sole were 44-5 cm. and
23'7 cm., respectively. The ophthalmological examina-
tion showed heterochromia iridis and divergent strabis-
mus, with bilateral poor adduction probably of neuro-
genic origin. The electrocardiogram and chest x-rays
showed no abnormality. The bone age at 8 months was
equivalent to 3 months. Intravenous pyelogram was
normal. The electroencephalogram showed lazy spindles
but no spikes. The pneumoencephalogram showed a
moderately dilated third ventricle, but was not consistent
with agenesis of the corpus callosum.

Dermatoglyphic Studies. The dermatoglyphic
patterns ofthe hands and feet are shown in Fig. 3a. The
palmar pattern is characterized by the presence of
whorls in the hypothenar area of the left hand. The
soles show conspicuously dysplastic ridges.
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Cytogenetic Studies. Chromosome counts are
summarized in Table I. The patient was found to have
two cell lines (46,XX/47,XX,C +) in both fibroblast and

TABLE I
CELL DISTRIBUTION OF 2 CASES WITH NORMAL

AND ABNORMAL KARYOTYPE

No. of Chromosomes
Tissue 44 45 46 47 Total Karyotype

Case 1
Patient's blood 0 2 42 52 0 96 <47,XX,C +

Patient's skin 0 1 10 11 0 22 <47,XX,C +
Mother'sblood 0 1 18 0 0 19 46,XX
Father's blood 0 0 22 0 0 22 46,XY
Sister's blood 0 1 15 0 0 16 46,XX

Case 2
Patient's blood 1 3 50 35 0 89 <47,XY47,XY,C +
Patient's skin 1 2 12 18 0 33 <46,XY\47,XY,C +
Mother's blood 0 0 28 0 0 28 46,XX
Father's blood 0 1 31 0 0 32 46,XY
Brother's blood 0 0 22 0 0 22 46,XY

* :: '. :~~~~~. ....~~~~~~~~~~~~~~~~~~~~...::.. ..-...
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......
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FIG. 4. Karyotype of Case 1, showing 47 chromosomes including an extra chromosome in the C group.
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FIG. 5. Karyotype of Case 2 showing 47 chromosomes including an extra chromosome in the C group.

TABLE
SUMMARY OF CLINICAL FINDINGS IN

Pfeiffer, ElAf,Stolte, Evers,
Jacobs Schellong,and pEl-lfi, a'nd Stalder

et al. (1961) Kosenow Biesele (196n) Smth (1964) Blankenborg et aL (1964)
(1962) Bial 16)(1964)

Sex F M M M F M
Gestation (wk.) 37
Maternal age at birth (yr.) 38 34
Birthweight (g.) 2700
Mental retardation + + + _ +
Abnormally-shaped skull + + _
Agenesis of corpus callosum
Prominent forehead + i_
Low-set dysplastic ears + _ +
Micrognathia + _ --
High arched palate
Long and slender trunk + -
Muscular stiffness + + _
Restricted abduction of hip joint + -_
Articular extension defects + + +
Vertebral abnormalities + +
Cryptorchidism + +
Marked plantar crease +
Bone age Advanced
Others Short stature; Tall stature Short stature; Simian line Normalwoman Normal stature .

primary protrusion
amenorrhoea of lower jaw
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lymphocyte cultures. The parents and elder sister had
normalkaryotypes. Out of a total of 118 cells from both
blood and skin, about 53% had an additional C group
chromosome (Fig. 4). Tritiated thymidine (specific
activity 15-0/mMole Schwarz Bioresearch) was added to
blood cultures to give a final concentration of 1 pCi/ml.
5 hours before harvesting, and colchicine was added 3
hours later (Higurashi et al., 1967). Slides were coated
with SAKURA NRM1 and exposed for 7 days. The
study of the autoradiographs revealed the presence of a

single late replicating X chromosome: the additional C
group chromosome was lightly labelled like an autosome.
A late replicating X was found in 35% of labelled well-
spread metaphases, and no metaphases were found with
two late replicating X chromosomes. Of 100 buccal
mucosa cells, 32 were chromatin positive and none was

found with two sex chromatin bodies. These findings
indicate the presence of two X chromosomes only, and it
was concluded that the additional C group chromosome
was an autosome.

Case 2. A Japanese boy, the second child of a 31-
year-old mother and a 38-year-old father. His 5-year-
old brother was healthy. There was no history of a

miscarriage, and the pregnancy was uneventful. Birth-
weight 3-15 kg., length 50 cm., and head circumference
33 cm. When he was 4 months old, he was admitted to
a hospital because of feeding difficulty and retarded
development. On admission, mental retardation, an

abnormally-shaped skull, and peculiar appearance were

observed (Fig. lb). The head showed a flat occiput and
prominent forehead. The face was peculiar, consisting
of hypertelorism with flat nasal bridge, a convergent
strabismus, low-set and dysplastic ears, a receding jaw,
and a short neck. The trunk was long and slender.
The heart was normal on auscultation, and all the peri-

pheral pulses were palpable. The hands and nails
appeared normal, but the skin was unusually thick and
folded. The fingers were kept in flexed position and
difficult to extend. The boy had a monotonous and
protracted cry. The testes were descended. The feet
had abnormally long first toes and deep plantar furrows
(Fig. 2b). The pneumoencephalogram showed the
characteristic findings for agenesis ofthe corpus callosum,
including an enlarged third ventricle with unusually
high roof close to the intrahemispheric fissure, and the
dilated temporal horns of lateral ventricles were slightly
displaced laterally. An intravenous pyelogram showed
a stricture of the ureter near the ureterovesicular junc-
tion bilaterally. The bone age was normal for the-
chronological age.

Dermatoglyphic Studies. The dermatoglyphic
patterns of the hands and feet are shown in Fig. 3b. The
fingers and hands did not show any characteristic pattern.

In the fourth interdigital area of the right sole, however,
a whorl was seen.

Cytogenetic Studies. The nuclei of the buccal
mucosal cells and polymorphonuclear neutrophils were

chromatin negative. 39% of cells from leucocyte cul-
tures and 55% of cells from skin biopsy had 47 chromo-
somes, with an additional chromosome in the group,

while the remaining cells were normal (46,XY/47,XY,
C +) (Fig. 5). There was no late replicating X chromo-
some present and the additional chromosome was pre-
sumed to be an autosome.

Comment

Though trisomy of an autosome, except in group
D, E, or G chromosomes is rare, and no report

'46,XX OR XY/47,XX OR XY,C+ MOSAICISM

Gustavson,
Jalbert Bargman Monnet Hagberg, and Present Cases

et al. (1966) et al. (1967) et al. (1967) Santesson
(1967) 1 2

F F M M F M Sex
41 40 43 40 40 Gestation (wk.)
39 24 25 31 31 Maternal age at birth (yr.)

3450 1200 2500 3290 3100 3150 Birthweight (g.)
+ + + + + + Mental retardation

+ + + + + Abnormally-shaped skull
+ _ + Agenesis of corpus callosum

- + + + + + Prominent forehead
+ + + + + + Low-set dysplastic ears
+ + + + I + + Micrognathia

+ + + + + High arched palate
+ + + + + + Long and slender trunk
+ + + + + + Muscular stiffness
+ + + + + + Restricted abduction of hip joint
+ _ + + + + Articular extension defects

- I+ _ - Vertebral abnormalities
* _ + + Cryptorchidism

+ + + Marked plantar crease
Retarded Normal Retarded Normal Bone age

Hyperamino- Hammer toe; Hypertelorism; Long toe Short neck Short neck Others
acidua rockerbottom congenital

feet heart disease
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has been made of full trisomy of an autosome of
group C, 10 possible cases with C trisomy/normal
mosaicism have been recorded. In addition, there
is a report of a premature non-viable infant who had
2 abnormal cell lines, one with an additional auto-
some in group C and the other with an additional
small chromosome (Reinwein et al., 1966). Almost
all the cases of trisomy/normal mosaicism were
mentally retarded infants with congenital defects of
a distinctive pattern.
These two patients were severely mentally and

physically retarded. In addition, they had the
following features in common: muscular stiffness,
articular extension defect, abnormally-shaped skull,
short neck, low-set and dysplastic ears, conspicuous
plantar crease, coxa valga, and strabismus. These
anomalies were similar to those reported in other
patients with 46,XX or XY/47,XX or XY,C +
mosaicism (Table II). Two patients were not
mentally retarded and were relatively mildly
affected, and the possibility remains that the addi-
tional chromosome in these cases was an X chromo-
some, and it is important in such patients that the
extra C group chromosome is positively identified
as an autosome by means of sex chromatin and
autoradiographic studies.

Summary
Two infants with multiple congenital malforma-

tions, including abnormally-shaped skull, a peculiar
appearance, short neck, long and slender trunk,
abnormal skin, and severe mental retardation, are
reported. Agenesis of the corpus callosum was
noted in one case by pneumoencephalogram.
Chromosomal analysis in these two cases showed

46,XX/47,XXC + and 46,XY/47,XYC +. The
extra chromosome in 47 chromosome cells was
shown to be a C group autosome and not an X
chromosome by means of autoradiography.

We wish to thank Professor Tadao Takatsu for his
advice. We also thank Miss Noriko Ishida and Miss
Fukasawa for technical assistance.
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