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At least 10 instances of XX males have been
published (de la Chapelle et al., 1964, 1965; Court
Brown et al., 1964; Therkelsen, 1964; Strauch et al.,
1965; Lindsten et al., 1966; von Mulert, Schroter,
and Wolf, 1966; Zuppinger et al., 1967; Grouchy
et al., 1967). They are characterized by having a
fairly normal male phenotype with a female sex
chromosome constitution and are an important
exception to the general belief that, in man, the
presence of the Y chromosome is necessary for
testicular development. Their clinical, hormonal,
and histological characteristics are uniform enough,
so that it is possible to speak of the XX male syn-
drome as a clinical entity.
The present report deals with a patient showing

most of the abnormalities of the above syndrome
but who, contrary to other cases, has led an ap-
parently normal life.

Case History
A 37-year-old white man was first seen in our Insti-

tution at age 25. He complained of epigastric distress,
accompanied by other symptomatology suggestive of
peptic ulcer. Upper gastro-intestinal series showed
only antral gastritis and he was discharged with proper
medication. Twelve years later he was seen again be-
cause of rectal complaints due to the presence of large
internal haemorrhoids which were treated surgically.
At this time it was noticed he had been married twice
without any offspring, and his physician decided to
study him because of sterility.
He began puberty at 14, with the appearance of libido,

normal hair growth on the face, axillae, and pubis, and
deepening of the voice. He stated that his first sexual
contact occurred when he was 15 and that erection as
well as the amount of the ejaculate were normal. Ac-
cording to him and his second wife, he enjoys normal
sexual relations.

Physical examination reveals a normal male pheno-
type (Fig. 1) with an android distribution of body hair
with heavy beard and moustache. Height 1-59 m.,
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upper segment 82 cm., lower segment 77 cm., arm span
1-74 m., weight 67-4 kg. The penis measures 5 cm.
and has a normal width. Both testicles are smaller
than normal, measuring 1-5 cm. x 1 cm., the left one
being in its normal position while the right one is located
at the external orifice of the inguinal canal. The pro-
state gland is smaller than normal.

Spermatobioscopy revealed complete azoospermia.
Biopsy of the testicles showed severe histological abnor-
malities (Fig. 2 and 3). The seminiferous tubules were
reduced in number and difficult to recognize because of
the inter- and intratubular fibrosis. The lumen was
completely obliterated but a few undifferentiated cells,
of the germinal type, can be seen. Some of the latter are
suggestive but not characteristic of Sertoli cells; there
is no evidence of spermatogenesis. Some of the cells
present in the intertubular tissue could correspond to
degenerate Leydig cells. The diagnosis was diffuse
interstitial and tubular fibrosis with complete azoo-
spermia. The urinary 24-hour excretion of 17-keto-
steroids was 4-3 and 6-6 mg. on two occasions (normal
values 7-20 mg.), 17-hydroxysteroids of 5-2 mg. (normal

FIG. 1. Clinical photograph of the propositus.
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FIG. 2. Testicular biopsy showing diffuse interstitial fibrosis, tubular fibrosis, and azoospermia. ( x 100.)

FIG. 3. High magnification of special silver stain of testicular biopsy. It shows clearly the obvious intratubular fibrosis. (x 430.)
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3-4 + 1P7 mg.) and urinary gonadotrophins were 48 mouse
units (normal 6-24 mouse units).
The presence of intra-abdominal female genitalia was

ruled out by pneumopelvigraphy and peritoneoscopy.
The patient's father is dead and was 35 years old when

the patient was born; his mother was 30 years old at his
birth and is alive and well. He has 2 brothers, aged 33
and 39 years: both have a normal male phenotype and
normal genitalia. The younger is single and the older
has been married for several years but has no children.
Xga determinations were performed in the propositus
who is negative and in his mother who is positive.

Dermatoglyphs and cytogenetic studies. The
dermatoglyphic study revealed a low absolute ridge
count of 38 (normal for Mexican population 149 + 49-6
(Zavala, Gonzales, and Lisker, 1969)), having plain
arches in digits 2, 3, and 4 of both hands. Digits 1 and
5 bilaterally show ulnar loops; a-b ridge count of 83; atd
angle of 84-5. The palmar c triradius is absent in both
hands, and this is seen only in 1-2% of normal Mexican
males. A sex chromatin analysis was performed in
epithelial cells obtained from the oral mucosa: 19% of
them had Barr bodies (normal female in our laboratory
24 + 6). Chromosome analysis was done on peripheral
blood cultivated for 72 hours, stimulated with phyto-
haemagglutinin and in a direct bone-marrow preparation.
In lymphocytes, 101 metaphase plates adequate for
analysis were studied. All had 46 chromosomes, with
only 4 chromosomes in the G group, and the karyotype of
7 cells showed a 46,XX complement (Fig. 4). In some of
the cells all members of the G group had satellites, thus
proving that none is a Y chromosome. In the bone-
marrow, only 18 cells were adequate for analysis, all had

46 chromosomes, G group composed of only 4 chromo-
somes, and the karyotype of 2 cells showed a normal
female complement, 46,XX (Fig. 5).
Chromosome analysis in peripheral blood from the 2

brothers revealed a normal 46,XY complement.
Discussion

The diagnosis of this individual as an XX male
seems to be well established. He has a normal
male phenotype, absence of intra-abdominal
Miilerian organs, and a 46,XX chromosome com-
plement in 2 tissues-lymphocytes and bone-
marrow. The presence of Barr bodies in 19% of
the epithelial cells studied also indicates the exis-
tence of two X chromosomes in this tissue. The
possibility of mosaicism, with a few Y-containing
cells in the tissues studied (as found by Hecht et al.,
1966) or in other tissues, cannot be definitely ruled
out, and must remain as a possibility.

Clinically, the patient is similar to those previ-
ously described, but differs from the other patients
in two facts: (1) the hair growth is entirely normal,
including that in the face, requiring daily shaving;
this contrasts with the other cases which have poor
facial hair development (Grouchy et al., 1967);
(2) libido and sexual performance appear to be nor-
mal, whereas the rule is that they are diminished to
variable degrees (Grouchy et al., 1967); this fact has
made it possible for the patient to lead a normal
life and not seek medical consultation in this regard.
The absence of gynaecomastia is a common find-

ing, as all patients except those described by Court

FIG. 4. Karyotype from a peripheral blood culture showing a 46,XX complement.
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FIG. 5. Karyotype from a direct bone-marrow preparation, showing a 46,XX complement.

Brown et al. (1964) and Strauch et al. (1965) have
not had this abnormality. As far as intelligence is
concerned, about half of the patients are said to be
of normal intelligence (Grouchy et al., 1967), and
this subject should be included in this group. On
the other hand, small testicles with histological data
similar to Klinefelter's syndrome have been de-
scribed in all subjects, and they seem to be an essen-
tial finding to establish the diagnosis of the XX male
syndrome. The hormonal investigations, in par-
ticular the gonadotrophins, have been reported nor-
mal in some instances and high in others. In our
patient they were raised and would classify this case
as a hypergonadotrophic hypogonadism, implying
that there was no hypophysial abnormality.

Dermatoglyphic studies are available only in the 2
patients described by Grouchy et al. (1967). Both
had, as an 'abnormal' finding, the presence of
bilateral radial loops in the second digit. Our
patient did not have this abnormality, but has two
unusual features: a very low total ridge count and
absence of the triradius c in both hands. More
patients will have to be analysed to leam if any dis-
tinctive dermatoglyphic pattern is present in this
syndrome.
Regarding the question of testicular development

without demonstrable Y chromosome, there are 3
main hypotheses to explain it: (1) the possibility al-
ready mentioned that these individuals are chro-
mosomal mosaics, with a Y-containing cell line that
is difficult to find evidence of. This possibility is
unlikely, at least in patients in whom many cells
from different tissues have been examined, but it
cannot be ruled out completely; (2) de la Chapelle

et al. (1965) believe that the zygote in these individu-
als starts with the XXY sex chromosome comple-
ment and initiates differentiation as males. During
one of the early cell divisions in the embryo the Y
chromosome is lost but sexual differentiation con-
tinues as initiated; (3) the paternal X chromosome
in these subjects is not a normal one (Ferguson-
Smith, 1966), but has some Y material obtained
through a reciprocal translocation between the X
and Y chromosome occurring during meiosis I, and
thus the morphological X has enough Y material to
cause testicular development.
The results of the Xga studies of de la Chapelle

et al.'s patients (1965), which indicate that both X
chromosomes in his propositi are of maternal origin,
would go along with but does not prove his idea.
In our family, the Xga data are not informative.
The mother is positive, the father not available, and
the propositus negative. This means that the
mother is heterozygous and that both X chromo-
somes in the propositus could be maternal or one
could come from each parent, if the father was also
negative.

Lastly, the possibility that this is not a chromo-
somal abnormality, but the result of a gene mutation
should also be considered. In the goat, the auto-
somal dominant gene which controls horn growth
(P) causes testicular development in homozygous
(PP) females and something similar has been
described in pigs (for review see Hamerton, 1968).
This author has suggested that normally in the
short arms of the Y chromosome there exists a
'controlling centre' for the structural gene for
gonadal medullary stimulation, and suggests that
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autosomal modifiers, such as P in the goat, act in
the same way as the Y controlling centre, switching
on the male gene or its operator located in the
euchromatic X chromosome. There are no family
data in humans to support this possibility, i.e.
several members of the same sibship affected, but
it should be kept in mind.

Summary
Another patient with the 46,XX male syndrome is

reported. He has a male phenotype with proved
46,XX complement in the lymphocytes and bone-
marrow; sex chromatin is positive. Two brothers
have a normal sex chromosome constitution. The
patient has normal facial hair growth and apparently
normal sexual activities. Unusual dermatoglyphic
findings are described.
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