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A case of 8 trisomy syndrome, identified on the basis of the heat denaturation technique, has 
been detected in a patient with mental retardation, congenital malformations, and peculiar 
ocular anomalies. This observation confirms that, even without evidence of mosaicism, this 
chromosome does not seriously upset the viability of cells and could be less deleterious to the 
individual than trisomy 13, 18, or 21. 
The mental development is not too much impaired and the skeletal abnormalities are mild, as 
compared to those found in previously reported cases. On the other hand, the cardiovascular 
system is involved and the ocular lesions are complex. They include prominent eyes, epicanthus, 
hypertelorism, antimongoloid slant of palpebral fissures, ectopia of lacrimal point, megalocornea, 
enlarged iridocorneal angle, subatrophic papilla, tortuosities of retinal vessels, absence of deep 
perception. 

The employ of the new techniques for the identification of individual chromosomes has 
now made possible the characterization of certain gross chromosome abnormalities more 
precisely. This is particularly true for the C group chromosomes in man, which cannot be 
distinguished solely on morphological grounds. 

Extra C autosomes, both with or without mosaicism, have been detected in spontaneous 
abortions (Boue and Boue 1969), in a variety of disorders (De la Chapelle et al. 1970, Hellstrom 
et al. 1971), in a female with primary amenorrhoea (Jacobs et al. 1961), in apparently healthy 
females who gave birth to malformed children (Smith 1964, Stolte et al. 1964), or who had 
missed abortions (Caspersson et al. 1972), and in malformed and or mentally retarded subjects 
(Pfeiffer et al. 1962, El-Alfi et al. 1963, Stalder et al. 1963, Coryell et al. 1964, Wolf and 
Reinwein 1965, Jalbert et al. 1966, Kerr and Rashad 1966, Longo and Maccani 1966, Schutt 
1966, Bargman et al. 1967, Gustavson et al. 1967, Monnet et al. 1967, Frezza et al. 1968, 
Higurashi et al. 1969, Lejeune et al. 1969, Oikawa et al. 1969, Juberg et al. 1970, Emberger 
et al. 1970, Moore and Engel 1970, Eys et al. 1970, Riccardi et al. 1970). 

The great variation in the clinical pictures in these cases could be the result of several 
factors, including diverse degree of mosaicism and differences in involved tissues (Gustavson 
et al. 1967, Caspersson et al. 1972), or the involvement of different C autosomes. Even if the 
first two hypotheses are actually difficult to test, it is possible to point out that complete tri­
somy of any of the C group autosome appears to be a very infrequent occurrence, there being 
only five reported cases at the present time (Jalbert et al. 1966, Lejeune et al. 1969, Juberg 
et al. 1970, Caspersson et al. 1972: two cases). The second hypothesis has been recently proved 
by the identification of different C autosomes' involvement in few of these cases: at least two 
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clinically recognizable syndromes have been isolated: the trisomy for chromosome number 8 
(De Grouchy et al. 1971, Laurent et al. 1971, Malpuech et al. 1972, Maceck et al. 1972, 
Caspersson et al. 1972), and the trisomy for chromosome number 9 (Haslam et al. 1973, 
Feingold and Atkins 1973). 

The present paper concerns an additional observation of the trisomy 8 syndrome, occur­
ring in a boy with mental retardation, several congenital malformations, and peculiar ocular 
anomalies. 

CASE REPORT 

G.M., a 9 year-old male, was the third child of a 38 year-old mother and a 43 year-old father. 
The union was nonconsanguineous. The first pregnancy of the mother ended in spontaneous abor­
tion at the second month. One older brother is obese and shows a severe hypogonadism. 

Gestation was full term; pregnancy and delivery were normal; birth weight was 3200 g. He was 
able to seat unsupported at 8 months, and began to walk at 2 years. Mental retardation and impaired 
speech were detected since early childhood. 

At the age of 8 he was admitted to a Clinic, because of conjunctivitis; at that time a diagnosis 
of bilateral glaucoma, malformation of papilla, and optical nerves atrophia, had been posed. 

The patient was referred to us for cytogenetic investigations at the age of 9, because of mental 
retardation and congenital malformations (Fig. 1). At that time he was 132 cm high; the head cir­
cumference was 53 cm; and he weighed 24 Kg. 

The physical examination reveals a flat occiput, prominent eyes with mild epicanthus at left; 
antimongoloid slant of palpebral fissures; internal ectopia of the right lacrimal point (15 mm); ocular 
hypertelorism (interpupillar distance, 5.5 cm). Additional ocular findings include a megalocornea 
(diameter, 13 mm), with an enlarged iridocorneal angle and a normal ophthalmotonus, subatrophic 
papilla, and tortuosities of retinal vessels (Fig. 2). Ultrasonic biometry showed longitudinal diameter 
27 \x sec and transversal diameter 30 JJ. sec. Thus, the eyeball appears to be too short and large. These 
findings can explain the irregularities of the retinal vessels. At an attentive orthoptic examination 
the patient is orthophoric, but the deep perception is lacking. Visual activity is 5/10 with correction 
of the hypermetropic astigmatism. 

The ears are low-set, large and slightly malformed, with a large concha; the nasal bridge is promi­
nent, the nostrils small. The mouth is large, with a thick and everted lower lip; the palate is flat; 
several anomalies in dental alignment and morphology are present. The neck is short. On the thorax, 
which presents a first-degree pectus excavatum, there are two atrophic additional nipples. 

Cardiac examination revealed an harsh murmur; electrocardiogram, phonocardiogram, poly-
cardiogram, and telecardiogram investigations, suggested a mild coarctation of the aorta. This 
possibility will be investigated further when he is older. 

The testes are descended, of normal consistency; the phallus is normal. 
The hands show bilateral clinodactyly; the dermatoglyphic pattern is normal. 
Radiological investigations have detected 13 pairs of ribs, a dysplastic pelvis with hypotrophy 

of iliac wings, proximal pseudoepiphyses in the second metacarpal bones and incomplete distal 
pseudoepiphyses in the first. Distal pseudoepiphyses are also present in the second phalangeal bones 
of the 5th fingers. 

The patient is attending a shool for mentally handicapped children. At the age of 9 his I.Q. is 
49 (Stanford-Binet). His articulation is poor; he is a quiet, smiling boy, with no evidence of anti­
social behaviour. Last electroencephalographic analysis showed a significant depression in the cer­
ebral electrogenesis. 

Repeated chromosome studies on separate blood cultures showed a chromosome constitution of 
47, XY, + C. There was no evidence of mosaicism and no late replicating C group chromosome was 
found after four hours labelling with tritiated thymidine. Cells from buccal mucosa were sex-chro-
matin negative and no peripheral blood drumsticks were found. On the basis of the heat denatura-
tion technique (Dutrillaux and Lejeune 1971) the extra chromosome was interpreted as a number 8, 
with no evidence of structural rearrangements (Fig. 3). 

The parents and brothers had normal karyotypes in cells from lymphocyte cultures. 
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Fig. 1. The propositus. 
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Fig. 2. Subatrophic papilla and tortuosities of 
retinal vessels. 
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Fig. 3. Karyotype of a heat-denaturated 
cell. 
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DISCUSSION 

It has been suggested that several of the patients carrying C trisomies, studied before the 
advent of the new identification techniques, show a similar clinical picture (Lejeune et al. 
1969). In this group of subjects there is a high frequency of osteoarticular lesions, receding 
jaw, frontal bossing, occasionally associated to macrocephaly, low-set ears, short neck, 
abnormally long trunk. Less common findings include ocular hypertelorism and congenital 
cardiovascular defects. Most of the patients are suffering from mental retardation. 

However, a more attentive review of the literature shows a rather wide variation in the 
clinical picture. In this group there are apparently normal subjects (Stolte et al. 1964); patients 
with hematological disorders (De la Chapelle et al. 1970); patients with mild retardation 
and congenital malformations (Riccardi et al. 1970), and, more commonly, severe mental 
retardation, malformations of the central nervous system, genitourinary tract, and skeleton. 

Since most cases in the literature have had a 46/47, + C mosaicism, the clinical variations 
could be due to differences in the proportion of abnormal cells in various tissues, even if the 
extra chromosome was the same. This hypothesis can be proved when comparing the few 
reported cases in which the supernumerary chromosome has been identified by means of the 
new techniques. 

With the exception of one female patient reported by Caspersson et al. (1972), who had 
a normal mental and physical development and no obvious malformations, the subjects with 
proved 8 trisomy syndrome display a large variety in the clinical picture. The more constant 
signs include mental retardation, only rarely amounting to severe subnormality (Laurent 
et al. 1971), strabismus, in at least three subjects, low-set and malformed ears, protruding 
lips, dental defects, short neck, clinodactyly, occasionally associated to Marfan-like de­
formities of fingers, multiple skeletal and articular defects, which become more evident in older 
patients. In newborn babies it appears to be a rather constant anomaly the stuffed appear­
ance of palms and soles. The internal abnormalities include agenesis of the corpus callosum 
and hydronephrosis (in at least two subjects), and the abnormalities of the great vessels at 
their origin in the three cases with no evidence of mosaicism. 

The present observation of trisomy 8 displays several points of interest. It confirms that, 
even without evidence of mosaicism, the mental development is not too much impaired; on 
the other hand, the cardiovascular system is involved. The skeletal abnormalities are mild, 
as compared to those observed in previously reported patients; it does not exclude that joint 
defects will become appreciable when the patient is older. Nevertheless, the ocular lesions are 
complex and include several defects hitherto undescribed in association with this syndrome. 

It has been suggested that the complete trisomy of any of the C-group autosome is a very 
infrequent occurrence, because of increased fetal wastage, which is generally associated with 
the trisomy of large autosomes (Kuliev 1971): however, on the basis of previously reported 
cases of trisomy 8, and according to the present observation, it appears that this chromosome 
does not seriously upset the viability of cells and would be less deleterious to the individual 
than trisomy 13, 18, or 21. Similarly to the other autosomal trisomy syndromes, the trisomy 
of chromosome 8 could be the result of nondisjunction occurring in one of the parents. In 
fact, an increase of parental age (mean maternal age, 32 years; mean paternal age, 33.8 years) 
might also be of etiological significance for the origin of trisomy 8. 

https://doi.org/10.1017/S112096230002388X Published online by Cambridge University Press

https://doi.org/10.1017/S112096230002388X


A CASE OF TRISOMY 8 257 

REFERENCES 

Bargman G., Neu R., Kajii T., Leao J., Gardner 
L. 1967. Trisomy C mosaicism in a seven month 
old girl. Hum. Genet., 4: 13-17. 

Boue J. G., Boue A. 1969. Frequence des aberrations 
chromosomiques dans les avortements spontanees 
humains. C. R. Acad. Sci. (Paris), 269: 283-288. 

Caspersson T., Lindsten J., Zech L., Buckton K. E., 
Price W. H. 1972. Four patients with trisomy 
8 identified by the fluorescence and Giemsa 
banding techniques. J. Med Genet., 9: 1-7. 

Coryell M. E., Hall W. K., Thevaos T. G., Welter 
D . A., Gatz A. J., Horton B. F. , Sisson B. D. , 
Looper J. W., Farrow R. T. 1694. A familial 
study of a human enzyme defect, argininosuc-
cinic aciduria. Biochem. Biophys. Res. Commun., 
14: 307-315. 

De Grouchy J., Turleau C , Leonard C. 1971. 
Etude en fluorescence d'une trisomie C mosa'ique, 
probablement 8: 46,XY/47,XY, ?8 + . Ann. Ge­
net., 14: 69-72. 

De la Chapelle A., Wenstrbm J., Wasastjerna C , 
Knutar F., Stenman U.H., Weber T.H. 1970. 
Apparent C trisomy in bone marrow cells, report 
of two cases. Scand. J. Haematol., 7: 112-122. 

Dutrillaux B., Lejeune J. 1971. Sur une nouvelle 
technique d'analyse du caryotype humain. C. 
R. Acad. Sci. (Paris), 272: 2638-2640. 

El-Alfi O., Powell H., Biesele J. 1963. Possible tri­
somy in chromosome group 6-12 in a mentally 
retarded patient. Lancet, 1: 700. 

Emberger J. M., Rey J., Rieu D. , Dossa D. , Bonnet 
H., Jean R. 1970. Trisomie du groupe C (47, 
X X , C + ) . Arch. Fr. Pediatr., 27: 1081-1088. 

Eys J. van, Nance W. E., Engel E. 1970. C autosomal 
trisomy with mosaicism: a new syndrome? 
Pediatrics, 45: 665-671. 

Feingold M., Atkins L. 1973. A case of trisomy 9. 
J. Med. Genet., 10: 184-187. 

Frezza M., Perona G., Vettore L., Corrocher R., 
De Sandre G. 1968. Probabile mosaico di tipo 
«normale/trisomia 6-12/monosomia 6-12 » in 
una bambina ipoevoluta con lievi note dismor-
fiche. Folia Hered. Pathol., 17: 47-56. 

Gustavson K., Hagberg B., Santesson B. 1967. 
Mosaic trisomy of an autosome in the 6-12 
group in a patient with multiple congenital 
anomalies. Acta Paediatr., 56: 681-686. 

Haslam R. H. A., Broske S. P., Moore C. M., 
Thomas G. H., Neill C. A. 1973. Trisomy 9 
mosaicism with multiple congenital anomalies. 
J. Med. Genet., 10: 180-183. 

Hellstrom K., Hagenfeldt L., Larsson A., Lindsten 
P., Tiepolo L. 1971. An extra C chromosome 
and various metabolic abnormalities in the bone 
marrow from a patient with refractory side­
roblastic anaemia. Scand. J. Haematol., 8: 
293-306. 

HigurashiM. Mashuyoshi N. , MatsuiL, Kamoshita 
S. 1969. Two cases of trisomy C 6-12 mosaicism 
with multiple congenital malformations. J. 
Med. Genet., 6: 429-434. 

Jacobs P. A., Harnden D. G., Buckton K. E., Court 
Brown W. M., King M. J., MacBride J. A., 
McGregor T. N. , MacLean N . 1961. Cytogenetic 
studies in primary amenorrhoea. Lancet, 1: 
1183-1189. 

Jalbert P., Jobert J., Patet J., Mouriquand C , Roget 
J. 1966. Un nouveau cas de trisomie presumee 
6-12. Ann. Genet., 9: 109-112. 

Juberg R. C , Gilbert E. F., Salisbury R. S. 1970. 
Trisomy C in an infant with polycistic kidneys 
and other malformations. J. Pediatr., 76: 598-
603. 

Kerr M. G., Rashad M. N . 1966. Autosomal trisomy 
in a discordant monozygotic twin. Nature (Lond.), 
212: 726-727. 

Kuliev A. M. 1971. Cytogenetic investigation of 
spontaneous abortions. Humangenetik, 12-
275-283. 

Laurent C , Robert J. M., Grambert J., Dutrillaux 
B. 1971. Observations cliniques et cytogene-
tiques de deux adultes trisomiques C en mosai'que. 
Individualisation du chromosome surnumeraire 
par la technique moderne de denaturation: 
47,XY,?8 + . Lyon Med., 226: 827-833. 

Lejeune J., Dutrillaux B., Rethore M. O., Berger 
R., Debray H., Veron P., Gorce F. , Grossiord 
A. 1969. Sur trois cas de trisomie C. Ann. 
Genet., 12: 28-35. 

Longo A., Maccani U. 1966. II corredo cromosomico 
nella spina bifida. Studio sulla ereditarieta e 
citogenetica di una famiglia. Aggiorn. Pediatr., 
16: 393-406. 

Maceck M., Hord M., Zemanova H., Goetz P. 
Seemanova E., Salichova J. 1972. A case of 
trisomy C in a newborn infant. Abst. Fifth 
Annual Meeting with International Participation 
(Brno, Sept. 1972): 15. 

Malpuech G., Dutrillaux B., Fonck Y., Gaulme J., 
Bouche B. 1972. Trisomie 8 en mosai'que. Arch. 
Fr. Pediatr., 29: 853-859. 

Monnet P., Wilemin-Clog L., Gauthier J., Peytel 
F., Laurent M., Gay Y., Poncet J. 1967, La 
trisomie 6-12. A propos d'une observation en mo­
sai'que. Arch. Fr. Pediatr., 24: 869-872. 

Moore M., Engel E. 1970. Clinical, cytogenetic 
and autoradiographic studies in 10 cases with 
rare chromosome disorders. Ann. Genet., 13: 
129-134. 

Oikawa K., Kajii T., Shimba H., Sasaki M. 1969. 
46,XY/47,XY,C+ mosaicism in a male infant 
with multiple anomalies. Ann. Genet.,12: 102-106. 

Pfeiffer R., Shellong G., Kosenow W. 1962. Chro-
mosomenanomalien in den Blutzellen eines 
Kindes mit multiples Abartungen. Klin. Wo-
chenschr., 40: 1058-1067. 

Riccardi W. M., Atkins L., Holmes L. B. 1970. 
Absent patellae, mild mental retardation, ske­
letal and genitourinary anomalies, and C group 
autosomal mosaicism. J. Pediatr., 77: 664-672. 

Schutt W. 1966. In C. M. Drillien, T. T. S. Ingram 
and E. M. Wilkinson (eds.): The Causes and 

https://doi.org/10.1017/S112096230002388X Published online by Cambridge University Press

https://doi.org/10.1017/S112096230002388X


258 B. DALLAPICCOLA ET AL. 

Natural History of Cleft Lip and Palate. London 
& Edinburgh: Livingstone. 

Smith D. W. 1964. Autosomal abnormalities. Am. J. 
Obstet. Gynecol., 90: 1055-1077. 

Stalder G. R., Buhler E. M., Weber J. R. 1963. 
Possible trisomy in chromosome group 6-12. 

Lancet, 1: 1379. 
Stolte L., EversJ., Blankendborg G. 1964. Possible 

trisomy in chromosome group 6-12 in a normal 
woman. Lancet, 2: 480. 

Wolf U., Reinwein H. 1965. Chromosomenmosaik 
C-trisomie/normal. Humangenetik, 1: 686-687. 

Dr. B. Dallapiccola, Cattedra di Genetica Medica. Universita di Roma, c/o Ospedale L. Spallanzani, Via 
Portuense 292, 00149 Roma, Italy. 

https://doi.org/10.1017/S112096230002388X Published online by Cambridge University Press

https://doi.org/10.1017/S112096230002388X



