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A case of a phenotypic female patient with 45,X/46,XY/47,XYY mosaicism found 
in lymphocytes as well as in cell cultures prepared from a gonadoblastoma removed by 
adnexectomy is reported. The two investigated tissues displayed a different distribution of 
the three cell lines.

C lin ic a l  F in d in g s

The patient was born when her mother 
and father were 41 and 46 years old, re
spectively. This was the first pregnancy 
of the mother during her marriage of 2 
years. The parents are healthy and cy
togenetically normal. The father is a di
zygotic twin. The next child, a healthy 
and cytogenetically normal girl was born 
2 years after the birth of the proband. 
Gestation time was normal, birth weight 
was 3200 g, height 42 cm. Until the age 
of 5 years the parents were not 
concerned about her short stature. In the 
subsequent years a hypertrophy of the 
clitoris was observed; it was attributed to 
the androgenic treatment prescribed by 
the family physician in order to enhance 
the child’s growth.

At the age of 18 years, the patient was 
referred to us for chromosome investi
gation because of primary amenorrhoea

and absence of normal puberty. At that 
time, her height was 156 cm. Her breasts 
were undeveloped, she had no axillary 
hairs and her pubic hair showed a mas
culine pattern. She had hirsutism on the 
face and limbs, and a well-developed 
musculature. Together with a prominent 
larynx and chin, these features gave her a 
masculine appearance.

Clinical examination revealed some 
minor malformations such as cubitus 
valgus, deep hair line, pigmented naevi 
and shortness of_the IV. metacarpal 
bones on hands and feet.The genitalia in
cluding the vaginal meatuses were 
normal but for an enlarged clitoris 
(Figure 1).

Exploratory laparotomy revealed a 
small uterus located in the right pelvic 
cavity and Fallopian tubes. On the right 
side neither a gonad nor a fibrous streak 
was seen, while on the left side, a testi
cle-like gonad of the size of a bean was 
found. This was removed and identified
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V
Fio. 1. External genitalia of the proband with 45,X/46,XY/47,XYY mosaicism

as a gonadoblastoma. It measured 
12 mm in diameter, it was firm in consist
ency with a smooth external surface. 
Microscopic examination showed (a) 
remnants of the cortical part and dys- 
genetic seminiferous tubules; (b) inter
stitial Leydig cells in large groups with
out malignant appearance; (c) Sertoli 
cells in folliculoid arrangement separat
ed by connective tissue strands; (d) cells 
possessing large round nuclei with clear 
cytoplasm; (e) calcified concretions 
which were sudanophilic and Schiff pos
itive (Figure 2).

In view of her age, oestrogen therapy 
was prescribed. It must be added that she 
is a promising sprinter, whose degrees at 
school have been excellent and unin

fluenced by her inhibited personality due 
to the abnormal sexual development.

C ytogenetic F in d in g s

There were neither Barr bodies in the 
buccal smear, nor drumsticks in the 
blood smear. Y bodies were detected in 
the blood: 10% of the cells contained 
single and 23% double fluorescent bod
ies.

Chromosome investigations revealed 
a triple mosaicism, 45,X/46, XY/47, 
XYY, in the lymphocytes as well as in the 
cells cultivated from the gonadoblas
toma The distribution of the three cell 
lines in the two tissues is shown in Ta
ble I. Fluorescent metaphasis with YY is 
presented in Figure 3.
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Fig. 2. Sections of the gonadoblastoma showing 
dysgenetic seminiferous tubules (1), Leydig cells 
and Sertoli cells (2), and calcified concretions (3)

D ermatoglyphic E xam ination

Dermatoglyphic studies showed a to
tal ridge count of the fingers higher than 
the mean of the normal female popula
tion, but it could not be assessed as path
ologic since it was in the range of the 
expected values inherited from the par-

Fig. 3. Fluorescent metaphasis with YY 
in the cell culture of the blood

ents. TRC of the proband was i 69; 
those of the father and mother were 175 
and 139, respectively.

D iscussio n

Double mosaicism with XYY cell line 
in the blood has been reported in two 
cases only [6, 10], while in one patient 
X/XYYY was found [2]. Triple mosaic
ism with XYY cell line in the lympho
cytes is also a rare finding [7, 9, 3, 5, 8]. 
Quadruple mosaicism, Y/XY/XXY/ 
XYY, was reported in one case only [4]. 
A variety of phenotypes has been ob
served in these subjects. Five showed a 
masculine appearance and four a Turner 
phenotype. In one patient short stature, 
primary amenorrhoea but normally de
veloped secondary sex characteristics 
were found. Mosaicism with XYY cell 
line associated with gonadoblastoma was 
observed in four patients including the 
present case. No relation between the 
external appearance and the presence of 
this tumour could be established.
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Table I

No. of cells No, of cells with the karyotype
examined 45.X 46.XY 47.XYŸ

Blood 144 89 3 52
Gonadoblastoma 64 25 36 3

Table II

Authors Cell lines in tissues

blood skin,
fascia gonad

Jacobs et al. [6] 
Cooper et al. [1] 
Hsu et al. [5] 
Roubin et al. [8] 
Ferrier et al. [3] 
Present case

X>XYY
XYY
XY>X—XYY 
X>XY>XYY 
XYY>XY>X 
X>XYY>XY

X>XYY
X>XYY
XY>X-XYY
X>XY
X>XYY

X>XY-XYY
X>XY
X>XYY
XY>XYY>X

(streak)
(dysgenetic gonad)
(gonadoblastoma)
(gonadoblastoma)

In some patients, chromosome exam
inations were made not only in the 
lymphocytes but also in other tissues 
(Table II).

In the majority of cases, a different 
distribution of cell lines has been found 
in the investigated tissues.Triple mosaic
ism in the gonadoblastoma was observ
ed only in the present case and once in 
the fibrous streak. It is questionable 
whether an adequate number of cells can 
be analyzed representing the real dis
tribution of the different cell lines in a 
tissue. Nevertheless, in the present case 
the difference between the proportion of 
XY and XYY cells in the lymphocytes 
and gonadoblastoma was remarkable. 
This means that after the somatic non

disjunction the original XY line was 
more preserved in the gonad than in the 
blood.
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