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Endocrine disorders are well-known 
to be capable of inhibiting growth. 
Growth is promoted by the somato
tropic hormone, the thyroid hormone 
and the androgens. A decrease in the 
synthesis of any of these hormones 
leads to  a retardation of growth.

N ot all disturbances of growth are 
due to  endocrine factors. In  primor
dial dwarfism the production of soma
totropic hormone is normal bu t the 
organism is not sufficiently sensitive to 
it; these babies are usually born with 
subnormal weight. P itu itary  dwarfs, 
on the other hand, are born with 
normal weight. Maternal hormones 
promote intrauterine development, 
and any reduction of their effect may 
retard  growth.

In some cases of primordial dwarf
ism there are no changes whatever 
except the  retardation of growth, 
while in other cases the retardation 
may be accompanied by different 
developmental anomalies. To the la t
ter category belong infants suffering 
from progeria, further gonadal aplasia 
or dysplasia. Cases of this kind have 
been term ed sexogenic dwarfism by 
R ö ssl e  and W a lla rt  [8].

Although gonadal dysplasia is a 
frequent condition, its diagnosis is

o fte n  d iff ic u lt. W ith  th e  a d v a n c e m e n t 
o f  d iag n o stic s , how ever, m o re  a n d  
m ore  a sy m p to m a tic  cases a re  reco g n iz 
ed  as g o n a d a l dysgenesis w h ich  w ere 
ea rlie r d iagnosed  as p i tu i ta ry  d w a rf
ism . S om e slig h t d ev e lo p m en ta l a n o m 
alies d esc rib ed  an d  co rrec tly  in te r 
p re te d  p r io r  to  th e  g en era l u se  o f  
ch ro m o so m al ex am in a tio n s a re  a  g re a t 
he lp  in  d iffe ren tia l d iagnosis.

A characteristic example is T urner’s 
syndrome. This condition displays a 
num ber of characteristic features, 
such as a height below 145 cm, a 
narrow bulging chest, underdevel
oped lower jaw, gothic palate, short 
neck with pterygium. Osteoporosis and 
retarded  ossification have likewise 
been described. The mammillae are 
undeveloped, and there are hairs on 
the neck and the back. The skin shows 
naevi and telangiectases. O ther fre
quently observed symptoms are coarc
ta tion  of the aorta, renal m alform a
tions, colour blindness, ptosis, strab- 
ism, m ental deficiency and hardness 
of hearing. Lymphogenic oedema, es
pecially in the  distal part of the  extrem 
ities, m ay be present a t b irth . W ith 
these common symptoms all kinds of 
developm ental anomalies m ay bo as
sociated.
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Case
1 No.
S i

£

Age
years

Height
cm Osseous development Chest Malformations

Pubic
hair

Internal sex 
characteristics

Sex
chroma

tin

Chromo
somes

Laboratory tests

17-ketoste-
roids Oxysteroids

Gonadotr.
hormone

»« 1«а 1
<o,
«Л

14 130 Suggestive of 
16—17 years

Shield
shaped

Pigmented 
spots on face. 
Rudimentary 
4th toe of left 
foot

sparse Resistance 
pointing to 
uterus

Barr
neg.

XO 45 6.1 mg/ 
24 hrs

normal

2 16 136 Suggestive 
of 14 years

Normal Pigmented spots 
on face and legs. 
Rudimentary 
4th toe on left 
foot

none At laparoscopy 
no structures 
suggestive of ge
nital organs in 
lesser pelvis

Barr
neg.

45 4.0 mg/ 
24 hrs

5.2 mg/ 
24 hrs

3 11 121 Suggestive 
of 8—9 years

Shield
shaped

Short neck. Pro
truding scar on 
face. Gothic pa
late. Striae. 
Strabism

none At laparoscopy 
no uterus pal
pable, its site 
occupied by 
connective tis
sue. Rudimen
tary ovary and 
tubes

Barr
neg.

Mosa
icism
XO/XX

2.8 mg/ 
24 hrs

1.2 mg/ 
24 hrs

20—30
U.

4 14 121 3 years’ retar
dation. Irregu
lar metacarpal 
bones. Loose 
structures

Cubitus valgus. 
Pterygium colli. 
Mongolism

none At laparoscopy 
a 6 cm thick 
structure in
stead of uterus; 
cord correspond
ing to uterine 
tube. No ovary

Barr
neg.

2.7 mg/ 
24 hrs

1.5 mg/ 
24 hrs

50 U
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We have observed four cases of 
Turner’s syndrome. Their most char
acteristic features are listed in Table I.

Sym ptom s may be so conspicuous 
as to  reveal Turner’s syndrome at 
first inspection, as happened in our 
cases Nos. 3 and 4, where the patients 
had a pterygium  colli. Although re
tarded growth, short neck and ossifi
cation disorders were present in cases 
Nos. 1 and 2 also, these symptoms 
were less manifest. In  case 2 no 
uterus or ovary was found at lapa
roscopy while the radiograph revealed 
just slight changes in the bones. 
In  case No. 1 ossification was acceler
ated, while retardations of 2 to  3 
years were observed in the rest. 
Gonadotrophin excretion was in 
creased in one case, and there was 
adiposity with atrophic striae in 
another. The fourth toe of the left 
foot was rudim entary in cases Nos. 3 
and 4. I t  was precisely this anomaly 
which pointed to Turner’s syndrome 
in case 3. The buccal mucosa was 
Barr-negative in all cases.

Chromosomal examinations were 
made in  three patients, and the Den
ver system  was used for the evaluation 
of the  chromosomes. Figs. 1 and 2 
illustrate the chromosomal pattern  in 
case No. 1.

In  cases Nos. 1 and 2 the chromo
somes were studied in leucocytes cul
tured from  peripheral blood, by the 
m ethod of Moorhead et al. [6] as 
modified by Schuler [9]. Sex chro
m atin was examined in smears pre
pared from the buccal mucosa. A to tal 
of 32 cells was analyzed in case No. 1 ; 
30 cells each contained 45 chromo

somes, and 2 cells, 44 chromosomes. 
The num ber of examined cells totalled 
14 in case No. 2; 13 cells contained 45, 
and 1 cell 44 chromosomes.

In  case 3 the chromosomes were 
exam ined in cells taken  from  the 
fascia lata. The num ber of observed 
mitoses was 15; 45 chromosomes were 
found in 11, 46 chromosomes in 4 
cases. The configuration was 44A XO 
in the  cells with 45 chromosomes, and 
44A X X  in those with 46 chromo
somes. The chromosomal p icture re
vealed, thus, an XO/XX mosaic p a t
tern  w ith the predominance of XO.

Fig. 1. Chromosomal pattern in a cell 
cultured from peripheral blood. Number 
of chromosomes, 45. Orcein stain, x  2800

D iscu ssio n

Of our four cases, only p a tien t N o.l, 
a girl of 14 years, had some pubic 
hair. The growth of pubic hair in 
females is governed by th e  androgens 
of the adrenal, and L ip s e t t  [5] has
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F i g . 2. Chromosomes grouped according to the Denver system. A sex chromosome 
is missing, the existing one being X

shown th a t  their synthesis is reduced 
in T u rner’s syndrome. The centres of 
ossification were better developed in 
the  p a tien t with pubic hair, a phenom
enon th a t  may also have been due 
to  increased androgenic effect. The 
grow th of the patien t was nevertheless 
stun ted . Renal dysfunction has also 
been observed in T urner’s syndrome 
and adrenal oestrogens m ay provoke 
m enstruation-like haemorrhages [2].

In  case No. 3 obesity and  striae on 
the  outer aspect of th e  th igh  were 
present. They were ascribed to  p itui
ta ry  hyperfunction, a condition fre
quently  m et with in cases of child
hood gigantism. In  th is instance, 
however, growth was re ta rded  in spite 
of the  supposed p itu ita ry  hyper
function. W il l e m se  [11] described a 
case of T urner’s syndrome w ith acro

megaly due to  an eosinophile p itu i
tary  adenoma. Although the  epi
physeal lines were not closed, there  
was no grow th; this was explained by 
supposing th a t  the bone was insensi
tive to  grow th hormone. This case is a 
further proof of growth being prim or- 
dially d isturbed  in gonadal dysgenesis.

Colour blindness is frequent among 
patients w ith  Turner’s syndrome [7]. 
F okd  e t al. [4] observed th a t  one of 
the sex chromosomes is missing in 
such patien ts. The existing X  chrom o
some is, according to these authors, 
of m aternal origin, since the  fathers 
of such patien ts are mostly no t colour 
blind, and  hereditary colour blindness 
linked to  th e  X  chromosome is reces
sive in females so tha t i t  rem ains 
laten t in the  heterozygous m other. 
Meiotic nondisjunction presum ably
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causes the sperm fertilizing the ovum 
to lose its sex chromosome.

The sex-chromosome pa tte rn  is va
riable in Turner’s syndrome; apart 
from XX , XO and XY, various forms 
of mosaicism have been described. 
Chromosomal examination is of aetio- 
logical importance. Analysis of the 
sex chromatins does not always shed 
light on the  genetic origin of the 
disease. Patien ts with the mosaic 
pattern  XX/XO may be Barr-positive. 
I t  is im perative to  make further exam 
inations in such cases; B arr positiv
ity  makes the chromosomal exami
nation by no means superfluous.

XO is th e  most usual and typical 
configuration in gonadal dysgenesis. 
Frequently nothing b u t connective 
tissue displaying neither ovarian nor 
testicular characteristics is found a t 
the site of the ovary. In  other cases 
the gonads may assume transitional 
forms w ith predom inant male or 
female features.

The indifferent prim itive gonad con
sists of cortex and medulla; the ovary 
develops from the former, the testis 
from the latter. Accordingly, gonadal 
dysplasia appears in two forms.

(i) Rudim entary m edullary elements 
of the prim itive gonad (Leydig cells, 
testicular tubules) only are found in 
cases of m edullary hypoplasia, the 
cortex is represented by connective 
tissue. The sexual character of the 
genital organs is sometimes uncertain 
or feminine in such cases, bu t the 
secondary sex characters show virili
zation. The cells contain no sex chro
m atin. The chromosomal pattern  is 
usually XO or XY, b u t some cases

show a mosaic pattern  and cells with 
XY sex chromosomes are predom i
nant. Cases of male pseudoherm a
phroditism  have also been described, 
when the patients had both  uterus 
and Fallopian tube, although the 
gonads were actually testicles in spite 
of the  gonadal dysgenesis.

(ii) Rudim entary cortical elements 
of th e  primitive gonad (primordial 
follicles) with no m edullary elements 
can be found in cases of cortical hypo
plasia. The genital organs are unm is
takably  feminine and infantile, and 
the secondary sex characters may be 
slightly feminine. The sex chrom atin 
pa tte rn  may be negative or positive, 
the  sex chromosome configuration 
either XO or XX. Cells w ith the  la tte r 
configuration are predom inant in 
cases of mosaicism. Sometimes growth 
may be normal and secondary female 
sex characteristics appear a t puberty; 
even feeble m enstruations m ay occur. 
Yet, such patients remain sterile owing 
to  incomplete ovarial differentiation.

I f  th e  sexual gland is essentially 
ovarian, the sex chromosome config
uration may be XX, and the  patien t 
is, of course, Barr positive. Dysgene
sis in such cases is presum ably due 
to  some injury suffered by  the  indif
ferent gonad at a very early period, 
or, else, cells with X X  chromosomes 
predom inate in the mosaicism, as 
has been noted above.

F e r r ie r  et al. [3] are of the  opinion 
th a t mosaicism — in contrast to  pure 
XO cases —• may a t least to  some ex
ten t prevent the development of con
com itant abnormities. Developm ental 
disorders were nevertheless character
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istic of our patient w ith XO/XX 
mosaicism (No. 3). Such cases need 
not, however, contradict F e r r ie r ’s 
contention, since cells w ith XO 
chromosomes were probably in majo
rity . In  any case, our present obser
vations seem to suggest th a t, without 
mosaicism, even a typical XO pattern  
does not necessarily entail a great 
num ber of developmental anomalies 
and the  full severity of the  syndrome. 
Our case No. 2, for instance, was com
para tive ly  poor in symptom s, despite 
an  XO chromosomal pa tte rn . Abnor
m alities (pterygium, lymphoedema, 
etc.) were, on the other hand, most 
num erous in our case No. 3, the one 
w ith X X /X O  mosaicism. The number 
and grav ity  of abnorm alities seem 
therefore to  vary from individual to

individual, irrespectively of the  ratio 
between the  X X  and XO types of 
cell.

A c k n o w led g em en t

We are indebted to Drs. G. St a l d e r  
and E . U. BÜHLER, Basel, for chromo
somal exam inations of case 3.

Summary

T urner’s syndrome has been dis
cussed in  connection with four cases. 
The chromosomal pattern  was exam 
ined in three of them. The cells con
tained 45 chromosomes in two cases, 
where only one sex chromosome was 
present. The th ird  case revealed an 
X O /X X  mosaicism and it was in this 
pa tien t th a t  the symptoms of T urner’s 
syndrom e were most pronounced.
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