
Case reports
Case 1. This patient, born 5 March 1953, is now 20

years of age and has been followed since the age of 12
years. He was the third child born to a 27-year-old
mother and 26-year-old father. There was no history of
abortions or infertility. The mother reported intermit-
tent vaginal bleeding and cramps during the first tri-
mester of the pregnancy. The delivery was spontaneous
at 37 weeks' gestation and the infant weighed 2050 g and
length was 44-5 cm. His development was slow and he
did not walk until 2 years of age or talk until he was 4
years old. He attended classes for the retarded and still
is unable to read and write. His IQ (Stanford-Binet
and Wechsler) is between 40-50. His tonsils and ade-
noids were removed at age 5 years and a bilateral hernior-
rhaphy and orchiopexy was performed at 10 years. Be-
cause of an increasing equinus deformity at both ankles,
Achilles tendon lengthening procedures were performed
at age 10 years. Progressive flexion contractures have
been noted at both hips, wrists and interphalangeal
joints. At 11-12 years of age he developed severe cystic
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The trisomy 8 syndrome:
two additional mosaic cases*

Summary. Two patients with tri-
somy 8 mosaicism, confirmed by
trypsin-Giemsa banding are described.
While the majority of patients with this
aneuploidy have been mosaics, the pheno-
types of the complete and mosaic tri-
somies closely resemble each other.
Mosaic trisomy 8 results in specific clini-
cal findings which include skeletal
dysplasia, particularly absent patellae,
deep furrowing of the soles of the feet,
and periarticular changes resulting in
camptodactyly and progressive limitation
of joint mobility.

Trisomy C has been described in approximately
30 patients and as expected, the phenotypes have
shown considerable variation. Identification of the
particular C-group chromosome involved was not
possible until the advent of the chromosome banding
techniques. With these techniques, a specific tri-
somy 8 syndrome has emerged and eight patients
with this syndrome have been described (de
Grouchy, Turleau, and Leonard, 1971; Bijlsma,
Wijffels, and Tegelaers, 1972; Caspersson et al,
1972; Kakati, Nihill, and Sinha, 1973). We would
like to report two additional cases of trisomy 8
mosaicism, confirmed with trypsin-Giemsa band-
ing, both of whom showed specific physical changes.
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FIG. 1. Case 1. Note dysplastic ear, minimal micrognathia, and
severe acne.
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Case reports

acne with resulting abscesses of his face and neck, many
of which required incision and drainage.

Physical examination reveals an obviously retarded
male who is 176 cm tall and weighs 78-3 kg. His head
circumference is 52 cm. He has very severe cystic acne
with many deep scars on his face and neck. There is a
slight antimongoloid slant and micrognathia. His ears
are normally situated but the helices are wide and simpli-
fied (Fig. 1). The palate is highly arched. The
shoulders are narrow; the heart and lungs are normal.
The abdomen is normal and both testes were palpated in
the inguinal canals. He has a moderate kyphosis. There
is a full range of movement at the elbows with minimal
limitation of dorsiflexion at both wrists and marked
camptodactyly of all fingers. Flexion of the wrists failed
to increase finger extension suggesting the contractures
affected the palmar fascia. Examination of the lower
limbs demonstrated the absence of both patellae. There
are minimal flexion contractures at both hips and limited
dorsiflexion of both ankles. There is deep vertical
furrowing on the soles of the feet and camptodactyly of
the third, fourth, and fifth toes bilaterally (Fig. 2).

Radiology confirmed the complete absence of both
patellae (Fig. 3). In addition, there was fusion of the
spine of C2 and C3 and a spina bifida of T1. Apart
from the marked camptodactyly in the hands, the carpal
bones and phalanges showed a normal configuration and
there was good preservation of joint spaces (Fig. 4). In
the feet there was camptodactyly of the lateral three toes
and almost complete loss of the first interphalangeal
joint (Fig. 5). The iliac crests were normal.

Because of repeated furuncles, an immunological
workup was carried out. Immunoglobulin levels and
leucocyte, bacteriocidal, and phagocytic functions were
all normal.

Dermatoglyphic examination showed palmar axial
triradii in the t and t' position bilaterally with four
arches and one ulnar loop on the right and three arches
and two ulnar loops on the left. The patient's mother
had four whorls, five ulnar loops, and one arch and his
brother and sister had a preponderance of ulnar loops
and both palmar axial triradii in the t position. His
father had eight arches and two ulnar loops but both
palmar axial triradii were in the t position.

Family history reveals that the maternal grandmother's
sister had Down's syndrome but there were no other
individuals with mental retardation or physical abnor-
malities. Both parents and sibs are normal.
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Case 2. This 3-year-old boy had a routine chromo-
some analysis at another institution with a diagnosis of
Klinefelter's syndrome. He was the first child born to a
31-year-old father and 29-year-old mother. His birth
weight was 2-75 kg. Development has been much de-
layed and he is only able to use occasional single words.

Physical examination showed that the patient's height
and weight were below the 3rd centile (67-5 cm and 9-5
kg, respectively). His head circumference was 49 cm
(less than 3rd centile). He is moderately retarded and
has epicanthal folds, ptosis of the right eye, a strabismus,
and facial asymmetry. The nares are forward pointing
and the philtrum is poorly formed. His shoulders are
narrow, and there is moderate pectus excavatum and a
scoliosis. He has a ventricular septal defect. The right
testis was undescended. There is marked camptodactyly
of his fingers with clinodactyly of the fifth fingers. The
first toe is long and there is camptodactyly of the second,
third, fourth, and fifth toes. There is deep vertical
grooving on the soles of his feet (Fig. 6).

Examination of dermatoglyphic patterns revealed
palmar axial triradii in the t position bilaterally with
eight whorls and two ulnar loops.

Radiology confirmed the complete absence of both

FIG. 2. Case 1. Note three vertical plantar furrows and camptodac-
tyly.

FIG. 3. Case 1. X-ray of knee to show complete absence of patella.

FIG. 4. Case 1. X-ray of hand which shows severe camptodactyly.
There is good preservation of joints.

FIG. 5. Case 1. X-ray of feet to show marked camptodactyly with
loss of first interphalangeal joint.

FIG. 6. Case 2. Note vertical plantar furrows and camptodactyly of
second, third, fourth, and fifth toes.
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patellae. In addition, there was a hemivertebra of L4 TABLE I
and spina bifida of C4 and L5. The parents were not CHROMOSOME COUNTS IN TWO PATIENTS WITH
available for study; no relevant history was reported. TRISOMY 8

Cytogenetic studies
Routine chromosome and trypsin-Giemsa band- -

ing studies were carried out; the latter using a modi- CB%' (46,XY/47,XY +8)
fication of Seabright's method (1971). Peripheral Skin (46,XY/47,XY, + 8)
blood lymphocytes and skin fibroblasts were studied Case 2
in case 1. Blood (46,XY/47,XY, + 8)Skin (47,XY, + 8)
The results of the chromosome studies on both

ft

Chromosome Number Total
45 46 47

- 20 80 100
- 41 9 50

- 102 31 133
- - 50 50
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FIG. 7. Full karyotype of case 1 to show additional No. 8 chomosone identified by trypsin Giemsa banding.

:.'-. .....

4 :.*"' A.

Ab.4 I.
4

I,

*: at
- ...r. 1'.ow
4.1- p .;.v.I *1 lkc F

IV-

V..9"vgt & 4i

*. A. .9~~~~~~~~~~~~~~~~Atfi

FIG. 8. Full karyotype of case 2 to show additional No. 8 chromosome.
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feet, a high frequency of skeletal dysplasia and
particularly absent patellae, and deep furrows of the
soles of the feet. The unusually severe cystic acne
seen in our first case is of interest but except for
Caspersson's case 2 (who was 16 years of age), other
patients with trisomy 8 have been prepubertal.
Apart from Caspersson's third case who was ascer-
tained because of multiple abortions, all of the
patients have been retarded, usually moderately.
There was a preponderance of males with a male:
female ratio of 7:3. The average maternal and
paternal ages were both 31 years.
An interesting feature of trisomy 8 compared to

other autosomal trisomies is the frequency of
mosaicism. Of the 10 confirmed cases of trisomy 8,
seven have shown mosaicism. This could sug-

gest selection against the fetus with complete tri-
somy although the three patients in whom no

diploid cells were identified, appeared to be no

more severely affected than (and closely resembled)
the mosaic trisomy 8 in phenotype. Further, the
proportions of diploid and trisomic cells did not

correlate with the degree of handicap. Case 2
showed a preponderance of diploid cells in blood
and was severely limited. Mosaicism could arise
from meiotic nondisjunction followed by loss of
the additional No. 8 chromosome from anaphase
lag in a later mitotic division. Alternatively, it may
result from mitotic non-disjunction with selection
against the monosomic cell line; the widespread

3LE II

patients are shown in Table I and Figs. 7 and 8.
Trypsin-Giemsa studies confirmed that the addi-
tional chromosome was a No. 8; the rest of the
karyotype was normal. Sex chromatin studies
revealed a normal male pattern in both patients.
Chromosome studies with routine differential stains
were carried out on both parents and sibs of case 1
and revealed normal karyotypes.

Discussion
Although there have been a number of reports of a

C-group trisomy, this discussion will be confined to
the 10 patients (including our two cases) with con-

firmed trisomy 8. Two questions need to be an-

swered: is the complete 8 trisomy distinguishable
from the mosaic, and is there a specific trisomy 8
phenotype? The clinical features of the 10
patients are shown in Table II and it is apparent
that the full trisomy closely resembles the mosaic
phenotype except that plantar furrows were not
noted in the three patients with full trisomy. The
limitations in this comparison are that mosaicism
may not always be detected and analysis of the
phenotype is difficult unless a particular clinical
finding is specifically noted to be present or absent.
Clinical findings not seen with other known non

X-chromosome abnormalities include normal
height, a tendency for progressive limitation of
articular functions with clinodactyly and campto-
dactyly affecting several digits of the hands and

CLINICAL FINDINGS IN PATIENTS WITH TRISOMY 8

Mosaics Full Trisomy

Caspersson ec al Bijlsma et al De Cseso taPresent Report Caspersson e al Kakati(1972) (1972) Grouchy Reot(1972)
-et al ( 1 973__

Case 2 Case 3 Case 1 Case 2 (1971) Case 1 Case 2 Case 1 Case 4 (1973)

Sex M F M F M M M M M F
Age (yr) 16--92- 29 4 1 10 20 3 4172 13

Mental retardation + - + + I + + + + + +
Normal height ? + + + + + +
Strabismus + + + +

High or cleft palate + + + +
Clino- or

camptodactyly + + + + + + +
Skeletal dysplasia + - + + + + + +
Absent patellae + + +
Deep furrows on

soles _ + + + +
CHD _ + + + +
Restricted articular

function _ + + +
Cryptorchidism + +

Chromosome
number 46 47 4647 46 47 46 47 46 47 46 47 46 47

Blood 3 47 15 32 47* 59 34 23 15 20 80 102 31
Skin 14 13 18 40 24 21 41 9 50

* Note only trisomic cells in blood.
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398 Cs eot
phenotypic effects would suggest that this mis-
division occurred early in development. Trisomic
cells are known to divide more slowly than diploid
cells in vitro (Schneider and Epstein, 1972) and may
explain the lower frequency of trisomic cells in skin
fibroblast cultures in some of the patients reported.
Our second patient had the diagnosis of Kline-

felter's syndrome, presumably as a result of a rou-
tine chromosome analysis. Perhaps a re-evaluation
of moderately retarded patients with this diagnosis
with differential chromosome stains, particularly
if they are known to be mosaics, would identify
additional patients with trisomy 8.
There have been several reports of trisomy 8 in

bone marrow cultures in patients with leukaemia or
related blood diseases (de la Chapelle, Schroder,
and Vuopio, 1972). Changes affecting the C-
group chromosomes are not uncommon in acute
leukaemia, but it is not known yet whether this
involves the No. 8 more often than by chance. The
relationship of the trisomic cell line to the leukaemia
is not known. Follow-up of patients with trisomy
8 will be of interest in this respect.

Addendum
Since submitting this paper, we have seen a third

patient with trisomy 8 mosaicism, a female aged 29
years, who is moderately retarded and has absent
patellae, camptodactyly, and furrows of the soles of
the feet.

The authors would like to thank Dr Helga Muller,
Mrs Cheryl Smith, and Audrey Teng for technical help,
and Mrs Thelma Dietrich, RN, and Mrs Kelly Maher,
RN, for clinical support.

B. F. CRANDALL,* H. N. BASS,t S. M. MARCY,t
M. GLOVSKY,t and C. H. FISHt

REFERENCES
Bijlsma, J. B., Wijffels, J. C. H. M., Tegelaers, W. H. H. (1972). C8

trisomy mosaicism syndrome. Helvetica Paediatrica Acta, 27,
281-298.

Caspersson, T., Lindsten, J., Zech, L., Buckton, K. E., and Price,
W. H. (1972). Four patients with trisomy 8 identified by the
fluorescence and Giemsa banding techniques. Journal of Medical
Genetics, 9, 1-7.

De Grouchy, J., Turleau, C., and Leonard, C. (1971). &tude en
fluorescence d'une trisomie C mosaique probablement 8: 46,XY/
47,XY, ?8 +. Annales de Genetique, 14,69-72.

De la Chapelle, A., Schroder, J., and Vuopio, P. (1972). 8-trisomy
in the bone marrow. Report of 2 cases. Clinical Genetics, 3,
470-476.

Kakati, S., Nihill, N., and Sinha, A. R. (1973). An attempt to
establish trisomy 8 syndrome. Humangenetik, 19, 293-300.

Schneider, E. and Epstein, C. (1972). Diminished replication rate
and in vitro lifespan in trisomic fibroblasts. American Journal of
Human Genetics, 24,171.

Seabright, M. (1971). A rapid banding technique for human chro-
mosomes. Lancet, 2, 971-972.

Prenatal detection of D trisomy
Summary. The second instance of a

prenatally diagnosed fetus ofD trisomy is
reported in a 45-year-old woman. The
fetus had bilateral hare lip and cleft
palate, arrhinencephaly, and numerous
other malformations.

FIG. 1. The 22-week fetus with multiple malformations.
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