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SUMMARY
Klinefelter syndrome is usually characterised by the
presence of a eunuchoid body habitus and testes that
are usually small and firm, with low testosterone, and
elevated luteinising hormone and follicle-stimulating
hormone levels, consistent with hypergonadotropic
hypogonadism. Low levels of gonadotropins in
karyotypically proven cases are not expected, they are
extremely rare occurrences. We report a case of a patient
who was diagnosed to have Klinefelter syndrome (47
XXY) with low gonadotropin levels. The rest of his
anterior pituitary hormonal profile was normal with no
lesions in the pituitary gland on imaging. He was
continued on androgen replacement therapy.

BACKGROUND
Klinefelter syndrome (KS) is a common cause for
hypergonadotropic hypogonadism. Finding low
gonadotropin levels is very rare in KS. In these
individuals, an associated pituitary pathology has to
be excluded. Karyotyping in our individual was 47
XXY. Evaluation of anterior pituitary revealed
normal levels of all hormones except for low
gonadotropin levels and normal sella on imaging.

CASE PRESENTATION
A 40-year-old businessman presented to our endo-
crine clinic, with bilateral gynaecomastia and poor
development of secondary sexual characters. He
was elsewhere earlier diagnosed to have KS at the
age of 31 years (follicle-stimulating hormone (FSH)
of 55 mIU/mL with a karyotyping showing 47 XXY
pattern), and was initiated on testosterone replace-
ment therapy. He had been irregular with androgen
replacement and had not been on treatment for the
past 6 months. There was no history of anosmia
and he had no visual disturbances. On examination,
the patient had eunuchoid body proportions with
poorly developed secondary sexual characteristics
along with a testicular volume of 2 mL bilaterally
and testes with a firm consistency. His optic fundi
and fields were within normal limits. He had no
dysmorphic features. A diagnosis of KS was again
considered.

INVESTIGATIONS
The patient was found to have unusually low levels
of luteinising hormone (LH) <0.1 mIU/mL and
FSH 0.1 mIU/mL on two different occasions, with

Figure 1 Peripheral blood karyotyping showing a 47 XXY pattern.
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a very low testosterone level—<20 ng/dL (normal: 270–1040).
Peripheral karyotyping revealed a 47 XXY pattern (figure 1).

DIFFERENTIAL DIAGNOSIS
In order to rule out the possibility of associated hypogonadotro-
pic hypogonadism, further testing of other hormonal axes was
carried out, which were as follows: 8:00 cortisol 19 μg/dL
(normal: 7–28), thyroid-stimulating hormone 1.3 mIU/L
(normal: 0.4–4.2), prolactin 5.7 ng/mL (normal: 2–18), thyrox-
ine (T4) 7.6 μg/dL (normal: 4.4–12.5), free T4 1.1 ng/dL
(normal: 0.8–1.8) and human chorionic gonadotropin below
5 mIU/mL (normal: <5). This was followed up with MRI of the
pituitary, which was normal (figure 2). Repeat karyotyping con-
firmed a 47 XXY pattern. The patient was initiated on testoster-
one replacement therapy.

TREATMENT
This patient had hypergonadotropic hypogonadism, needing
long-term replacement of androgens for the development and
maintenance of secondary sexual characters.

OUTCOME AND FOLLOW-UP
The patient was referred for a surgery consultation for his
gynaecomastia and was scheduled for a follow-up visit with us
after 6 months.

DISCUSSION
KS was originally described by Klinefelter et al1, who reported
nine adult males with gynaecomastia, small and firm testes,

azoospermia and elevation of serum FSH. KS is characterised by
a tall stature, gynaecomastia, small testes and androgen defi-
ciency. Many of these characteristics can be attributed to a gen-
etically determined primary gonadal defect characterised by the
XXY karyotype. In adults with KS, the testes are small due to
hyalinisation of the seminiferous tubules, serum testosterone
levels are in the low normal range, and serum gonadotropin
levels are subsequently elevated.2

Precise regulation at the level of the hypothalamus, pituitary
and gonads is required for normal sexual maturation. The epi-
sodic stimulation by hypothalamic gonadotropin releasing
hormone (GnRH) drives the pulsatile release of LH, which in
turn causes testosterone secretion by the Leydig cells. LH secre-
tion is under tight negative feedback control by testosterone,
which is chiefly at the level of the hypothalamus. As a result,
low serum testosterone is accompanied by a compensatory
increase in LH concentrations.3 4 The regulation of pituitary
FSH release is under the influence of GnRH, testosterone, estra-
diol (E2) and inhibin B concentrations.5

Serum FSH and LH are increased uniformly in men with KS,
thus indicating Leydig cell and seminiferous tubule dysfunction.
Mean serum testosterone levels are reduced, but as many as
one-third of patients have total testosterone levels within the
low normal range.

The case scenarios depicted above describe the rare associ-
ation of KS with paradoxically low levels of LH and FSH.
Similar cases have been reported in the past. Advani et al6

reported two cases of KS with non-elevated levels of LH and
FSH. It is postulated that chronic stimulation of the gonado-
tropes results in exhausting of the LH and FSH, leading to low
serum levels. As this can potentially confound the clinical
picture further, evaluation of pituitary hormonal axes and
imaging of the brain may be undertaken to exclude other
organic causes. As mentioned in the first case scenario, an
exhaustive work up carried out in our patient made it possible
to rule out other possibilities and further established the pros-
pect that chronic hyperstimulation had indeed led to an exhaus-
tion of pituitary gonadotropins, manifesting as low serum levels
of FSH and LH.

The exact reason for low levels of gonadotropins has not
been elucidated. It has been postulated that diabetes mellitus
can cause changes in the microvasculature at the hypothalamo-
pituitary axis.7 However, the occurrence of an isolated gonado-
tropin deficiency with the other pituitary hormonal axes being
normal does not seem to justify this. It is possible that the con-
dition of our patient represents a variant of KS, with a reduc-
tion in the release of LH and FSH occurring secondary to
prolonged hypersecretion and exhaustion of the pituitary
gonadotropins.

Learning points

▸ In men, Klinefelter syndrome is a common cause for
hypergonadotrophic hypogonadism with a common
karyotype of 47 XXY.

▸ A low gonadotropin level in Klinefelter syndrome is rare
where there is associated pituitary pathology.

▸ Individuals with Klinefelter syndrome will need long-term
androgen replacement therapy for the development and
maintenance of secondary sexual characteristics.

Figure 2 MRI of the brain showing a normal pituitary.
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