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Introduction
The kallmann syndrome (KS) or olfacto genital syndrome is a rare 

genetic disorder characterized by the association of a hypogonadotropic 
hypogonadism by deficit in gonadotropin-releasing hormone (GnRH) 
and anosmia or hyposmia (secondary to a hypoplasia or aplasia of the 
olfactory bulbs. It was described by Maestre de San Juan in 1856 and 
characterized as a hereditary condition by Franz Josef Kallmann in 
1944 [1]. The prevalence is estimated at one in 10,000 males and one in 
50,000 females [2].

The diagnosis is most often made during adolescence when there 
is an absence of spontaneous puberty associated with a disorder of 
the sense of smell, with visualization on hypothalamic-pituitary MRI 
of hypoplasia or even aplasia of the bulbs and/or olfactory lobes with 
hormonal treatment, puberty occurs in all cases, and fertility can 
be achieved in most cases. In the present study, we report 2 cases of 
Kallmann syndrome.

Case Report 
Case 1

22-year-old women, was admitted to the endocrinology department 
for exploration of secondary amenorrhea associated with short stature. 
The history of the disease goes back to the age of 14 years by the 
observation of a small size compared to her classmates. The evolution 
was marked by the installation of a secondary amenorrhoea one year 
later at the age of 15 years. Clinical examination found a severe failure 
to thrive and Tanner 3 associated with hyposmia.

Full endocrine evaluation was done which revealed low levels of 
serum: estradiol < 10pg/ml FSH 6mUI/ml LH 1.98mUI/ml. Pelvic 
ultrasound shows a normal size and morphology of the uterus and the 
follicular ovaries.

The Brain MRI showed agenesis of the right olfactory bulb (Figure 
1) and a hypoplasia of the left olfactory bulb (Figure 2) and there was 
no pituitary or hypothalamic lesion. The patient was on hormone 
replacement therapy with the appearance of regular menstrual cycles.

Case 2

19-years-old men, follow-up for diabetes type 1 who presented an 
impuberance with notion of anosmia; in whom the clinical examination 
shows an overweight, impubescent patient with small intra-scrotal 
testicles, a micropenis, an absent pilosity and axillary.

Abstract
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In the biological assessment a hypogonadotropic hypogonadism 
was noted: FSH=0.27mUI/ml (0,95-11,95) LH=0.15mUI/ml (1,14-
8,75), ow testosterone level à 0.6ng/ml.

The MRI of brain revealed aplasia of the right (Figure 3) and left 
olfactory bulb (Figure 4) and there was no pituitary or hypothalamic 
lesion. The patient was put on androgen therapy (Testosterone) with a 
good clinical evolution.

Discussion 
Kallmann syndrome (KS) describes the association of isolated 

hypogonadotropic hypogonadism (HH) with hypo/anosmia. The 
association of hypogonadism and anosmia was first described in 1856 
by Maestre de San Juan [3]. KS is due to a defect in the development 

Figure 1: T2- weighted sequence in sagittal plane MR image shows agenesis of 
the right olfactory bulb (Red arrow).
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of the olfactory system which normally guides the neuroendocrine 
cells synthesizing the gonadoliberin GNRH from the nose to the 
hypothalamus-pituitary region, so KS can be defined as a defect of 
migration of the neuroendocrine cells producing GNRH due to aplasia 
or hypoplasia of the olfactory bulbs and tracts [4,5].

Both clinically and genetically, Kallmann is heterogeneous; and 
although most cases are sporadic three modes of inheritance have 
been reported: X-linked recessive, autosomal dominant and autosomal 
recessive [2]. The symptomatology of KS is variable according to the 
sex and the importance of the deficit.

KS is suspected in boys when there is unilateral or bilateral 
cryptorchidism and/or micropenis during the neonatal period and in 
girls KS is revealed by primary amenorrhea in more than 90% of cases; 
breast development is highly variable; pubic hair may be absent, sparse 
or even normal.

Blood test is necessary, in case of suspicion of KS, which will reveal 
hypogonadotropic hypogonadism (hypo testosteronemia in boys and 
low serum estradiol concentrations in girls), with low or paradoxically 
normal plasma LH and FSH levels.

However, the diagnosis may be difficult to establish in patients of 
pre-pubertal age and may require genetic testing and MRI.

MRI is the modality of choice for visualizing the agenesis or hypo/ 
atrophy of olfactory bulbs. In the mid-90s, the pioneering works by 
Yousem et al. demonstrated the ability of MRI to yield accurate 
volumetric measurements of the olfactory bulb in various pathological 
conditions [6].

High resolution coronal fast spin echo T2- and T1-weighted 
images are the preferred sequences for a morphologic evaluation of the 
olfactory system [7]. Olfactory bulbs are normally seen as well-defined 
structures along cribriform plate. Olfactory sulci are seen between 
gyrus rectus and medial orbital gyrus [8].

Vogl et al. documented the ability of MR imaging to demonstrate 
abnormalities of the olfactory pathway in patients with congenital 
anosmia [9]. A study by Bhatnagar et al. (1987) of 8 cadavers of white 
females aged 25-102 years indicated that the length of the olfactory 
bulbs varied from 7.9 to 14.5 mm, depending on the individual, with 
a width of about 4.4 mm. The average bulb volume estimates were 50 
mm3 (25 years), 43 mm3 (60 years) and 36 mm3 (95 years), suggesting 
a decrease with age [10].

There are other congenital disorders associated with decreased 
olfaction, including holoprosencephaly, Down syndrome, Turner 
syndrome, and Riley-Day syndrome. However, complete absence 
of the bulbs and olfactory tracts has only been well documented in 
Kallmann syndrome [11].

The treatment of hypogonadism in KS aims first to initiate 
virilisation or breast development, and second to develop fertility. 
Hormone replacement therapy, usually with testosterone for males 
and combined oestrogen and progesterone for females, is the treatment 
to stimulate the development of secondary sexual characteristics. For 
those desiring fertility, either gonadotropins or pulsatile GnRH can 
be used to obtain testicular growth and sperm production in males or 
ovulation in females [12]. There is presently no treatment for hyposmia 
as it is due to the pathology in the olfactory bulbs.

Conclusion
KS is a rare pathology characterized by the association of a 

hypogonadotropic hypogonadism and anosmia or hyposmia. MR 
imaging is necessary to detect the abnormalities of the olfactory system, 
which are always present among patients suffering from Kallmann 
syndrome. Hormonal treatment lead to restore normal pubertal 
development and in some case normal fertility.
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