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Abstract

Hypogonadism is a result of testicular/ovarian failure and/or insufficient pituitary
stimulation. Various hypothalamo-pituitary abnormalities or lesions can contribute to
hypogonadism. Benign or malign tumoural lesions of cellar or paracellar region, may lead to
hypogonadism. Therefore, pituitary magnetic resonance imaging (MRI) is needed in patients
with hypogonadism. In our study, we aimed to investigate our hypothalamo-pituitary MRI
findings of hypogonadal patients. We evaluated 42 isolated hypogonadal patients followed in
our clinic. These patients’ pituitary MRI findings were analyzed retrospectively. 80.9 % of
isolated hypogonadotrophic patients’ were male, 19.1 % were female. Pituitary MRI findings
of isolated hypogonadotrophic patients revealed that; 59.5% (n=25) were normal, 16.7 %
(n=7) pituitary microadenoma, 11.9% (n=5) partial empty sella, 4.7% (n=2) pituitary
macroadenoma, 2.4% empty sella (n=1), 2.4% (n=1) ectopic neuropituitary, and 2.4% (n=1)
empty sella plus ectopic neuropituitary together. In half of the patients with isolated
hypogonadotrophic hypogonadism, pituitary MRI findings may be normal. In these patients, if
clinic and laboratory results are harmonious, to determine the diagnosis dynamic tests are
required and appropriate therapy must be done, even if pituitary MRI is normal.
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Introduction

Pulsatile secretion of gonadotropin releasing hormone (GnRH) by hypothalamic neurons is a
crucial element of the reproductive cascade, initiating the release of pituitary gonadotropins,
gonadal secretion of sex steroids, pubertal development, and gametogenesis. Impaired
testicular function, i.e., hypogonadism, can result from a primary testicular/ovarian disorder
(hypergonadotropic) or occur secondary to hypothalamic-pituitary  dysfunction
(hypogonadotropic). Hypogonadotropic hypogonadism (HH) is characterized by failure of
gonadal function secondary to deficient gonadotropin secretion [1]. This condition is
commonly seen in association with other pituitary hormone deficiency states caused by
structural lesions of the hypothalamic-pituitary region. HH can be congenital or acquired.
Congenital HH is divided into anosmic HH (Kallmann syndrome) and normosmic HH
(idiopathic HH). Acquired HH can be caused by drugs, infiltrative or infectious pituitary
lesions, hyperprolactinemia, encephalic trauma, pituitary/brain radiation, exhausting exercise,
abusive alcohol or illicit drug intake, and systemic diseases such as hemochromatosis,

sarcoidosis and histiocytosis X.

Male hypogonadism may manifest with testosterone deficiency, infertility, or both conditions.
Low libido is a clinical hallmark of hypogonadism but erectile dysfunction (ED) is also
commonly noted [2,3]. Symptoms of hypogonadism depend primarily on the age of the male
patient at the time of development of the condition. Hypogonadism is often unrecognized
before the age of puberty unless it is associated with growth retardation or other anatomic or

endocrine abnormalities.

Female hypogonadotropic hypogonadism (World Health Organization group | anovulation)
can lead to very low or undetectable serum gonadotrophin (LH and FSH) concentrations,
manifested in anovulation, amenorrhoea and subsequent infertility [4,5]. Irrespective of the
underlying aetiology, women with HH require both luteinizing hormone (LH) and follicular
stimulating hormone (FSH) to restore normal ovarian function and override follicular growth
arrest [4,6]. While FSH may be essential to induce follicular growth, a minimum amount of
LH is also required for optimal growth. In these women, FSH alone was shown to induce a
minor increase in oestradiol concentration, poor follicular luteinization and decreased oocyte

fertilization rate [7,8].
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In cases of acquired hypogonadotropic hypogonadism (low testosterone/oestradiol with low-
normal FSH and LH levels) not clearly attributable to a specific cause, pituitary imaging
studies with MRI or computed tomography may be needed to evaluate for structural lesions in
the hypothalamic- pituitary region. MRI generally provides better pituitary images, but bony
changes in the sella may be better characterized by computed tomography. In general, MRI
done with and without a contrast agent is recommended as the initial pituitary imaging study
in patients requiring delineation of a pituitary pathologic condition. Although no published
studies have clearly indicated a particular level of testosterone in the setting of
hypogonadotropic hypogonadism that should prompt pituitary evaluation, a total testosterone
concentration of 150-200 ng/dl or below has been considered a reasonable level at which to
pursue pituitary imaging, even in the absence of other symptoms. Certainly other symptoms

suggestive of pituitary disease necessitate appropriate further evaluation.

Pituitary imaging is often recommended when there is suspicion of pituitary contribution to
hypogonadism. Some pituitary abnormalities may have significant health implications.
Diagnosis is valuable since these may respond to treatment other than testosterone
replacement therapy [9, 10]. However, it remains unclear who deserves magnetic resonance
imaging (MRI) of the hypothalamic-pituitary region during evaluation of hypogonadism.
Some have argued that the yield of clinically significant lesions is low whereas others fear

missing a cancer or a treatable pituitary adenoma [11-13].

We reviewed our results with pituitary MRI in isolated hypogonadal male and female patients

to see the frequency of radiologic abnormalities if we could identify them for treatment.
Materials and Methods

The study group consisted of 42 patients with hypogonadism evaluated between October 2005
and March 2011 who underwent MRI of the pituitary during evaluation of hypogonadism at
Ankara Ataturk Education and Research Hospital. Indications for MRI were the presence of
hypogonadism associated with increased levels of prolactin (PRL), subnormal levels of
luteinizing hormone (LH) (hypogonadotropic hypogonadism). Clinically we used a value of
less than 200 ng/dl to define men with markedly low total testosterone (TT). All men were
symptomatic and had levels of TT and/or free testosterone (FT) less than the normal range.

Serum levels of LH, FSH and PRL were obtained for all individuals. Men taking medications

www.medicinescience.org | Med-Science JRPAEE



Medicine Science 2015;4(4):2857-68 Hypogonadotrophic Hypogonadism, Pituitary, MRI

Original Investigation doi: 10.5455/medscience.2015.04.8312

known to decrease testosterone levels or interfere with the hypothalamic-pituitary axis were
excluded from the study. For female patient hypogonadotropic hypogonadism was defined as
serum estradiol levels below 20 pg/ml; and low LH and FSH level. Serum determinations of
TT, FT, PRL, LH, FSH and estradiol were obtained during clinical hours, from 8:00 am to
5:00 pm. TT and FT were measured by radioimmunoassay. TT levels less than 300 ng/dl were
defined as abnormal for this study. LH, FSH and PRL were determined by radioimmunoassay

with normal values of 2-10 mIU/ml, 10-40 mIU/ml and 10-24 ng/ml, respectively.

MRI was performed before and after administration of intravenous gadolinium (gadolinium-
diethylenetriamine pentaacetic acid, gadopentetate dimeglumine, Magnevist [Berlex,
Montville, New Jersey]) injection. Special attention was directed to the hypothalamic pituitary
region regarding normal size, configuration, intensity and pattern of enhancement. MRI
results were based on written reports in the medical record. Student’s t test, chi-square
analysis and analysis of variance were used to assess the statistical differences between

groups with p<0.05 considered significant.
Results

Study group characteristics were separately defined according to gender. Study group
included 34 (80.9%) male and 8(19.1%) female patients. Mean age of group was 27.69 years
with a range of 16 to 58 years. Characteristics and mean hormone values of male and female
patients are shown in Table 1. The presenting complaints were retardation of secondary sex
characteristics, growth retardation, infertility, osteoporosis and delayed puberty. 11 male
patients had erectile dysfunction, 19 had ejaculation problems and 7 had gynecomastia.
Pituitary MRI findings of isolated hypogonadotrophic patients revealed that; 59.5% (n=25)
were normal, 16.7 % (n=7) pituitary microadenoma, 11.9% (n=5) partial empty sella, 4.7%
(n=2) pituitary macroadenoma, 2.4% empty sella (n=1), 2.4% (n=1) ectopic neuropituitary,
and 2.4% (n=1) empty sella plus ectopic neuropituitary together. Microadenomas were found
in 16.7% (n=7) of all patients with no function. Only one male patient had macroadenoma
with mild hyperprolactinemia but he was asymptomatic. Other patient with macroadenoma

was nonfunctional.

Pituitary MRI findings of male patients’ revelated that; 21 patients were mormal, 5 patients’

had microadenomas; 2 patients’ had macroadenomas, 4 patients’ had partial empty sella, 1
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patient had ectopic neuropituitary and 1 patient had empty sella plus ectopic neuropituitary
together (Figure 1,2,3). Pituitary MRI findings of female patients’ revelated that; 4 patients’
were normal, 2 patients’ had microadenomas, 1 patient had empty sella and 1 patient had

partial empty sella (Table 2).

Table 1. Patient characteristics

Gender Gender
Male (n=34) Female (n=8)
Mean+SD (range) Mean+SD (range)

Age 28.6+9.39 (16-58) 22.29+4.71 (17-29)
Total testosterone 99.31+86.3 (13-285) -
Free testosterone 4.1743.83 (1-20) -
LH 4.76+8.67 (0-35) 1.86+2.67 (0-7)
FSH 12.45+28.64 (0-147) 2.14+2.47 (0-6)
Prolactin 11.26+9.58 (0-40) 5.29+1.25 (4-8)
Estradiol - 24.43+19.34 (13-68)

Table 2. Patient characteristics based on magnetic resonance imaging findings

MRI findings n(%o) Male n:34 (% 80.9) | Female n:8 (% 19.1)
Normal n=25(%59.5) 21
Microadenomas n=7 (16.7)

Macroadenomas n=2 (%4.7)

Empty sella n=1 (%2.4)

Partial empty sella n=5(%11.9)

Ectopic neuropituitary n=1(%2.4)

Empty sella ve ectopic neuropiuitary n=1(%2.4)

LR (NS

P& (NOoT

All microadenomas and macroadenomas found on pituitary MRI were non-functional. One
patient with macroadenoma underwent surgery and was found histopathologically as null cell
adenoma. Other patient refused surgery.
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Figure 1. Ectopic Neurohypophysis

Figure 2. Partial Empty Sella
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Figure 3. Partial Empty sella and Ectopic Neurohypophysis

Discussion

The hormonal regulation of testicular and ovarian function is exerted by LH and FSH
synthesized and secreted by the pituitary gland under hypothalamic control via gonadotropin-
releasing hormone. The testes, ovaries and the hypothalamic-pituitary system communicate
through a feedback system of steroid and protein hormones [14]. Testosterone has a central
role in this complex system and is well recognized for its important actions in the male body
regarding hair growth, bone metabolism, muscle mass, secondary sexual characteristics,

libido, sexual function and spermatogenesis [15,16].

In the female, estradiol acts as a growth hormone for tissue of the reproductive organs,
supporting the lining of the vagina, the cervical glands, the endometrium, and the lining of the
fallopian tubes. It enhances growth of the myometrium. Estradiol appears necessary to
maintain oocytes in the ovary. During the menstrual cycle, estradiol produced by the growing
follicle triggers, via a positive feedback system, the hypothalamic-pituitary events that lead to

the luteinizing hormone surge, inducing owvulation. In the luteal phase, estradiol, in
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conjunction with progesterone, prepares the endometrium for implantation. The development

of secondary sex characteristics in women is driven by estrogens, to be specific, estradiol.

Low testosterone can be caused by testicular failure and/or inadequate pituitary stimulation of
the testes via LH [17]. A number of pituitary abnormalities are known to result in
hypogonadism. First admission of patients with isolated hypogonadotrophic hypogonadism is

generally to urology clinics. And they are being administered replacement therapy.

Sellar and parasellar tumors can be associated with hyperprolactinemia, hypogonadism and
other endocrine manifestations [15,18,19]. The most common sellar tumors are pituitary
adenomas. Autopsy studies reveal pituitary adenomas in approximately 27% of men and
women. They are also identified incidentally in 10% to 20% of imaging scans of the sellar
area [20]. Most adenomas are silent and undiagnosed unless they cause significant clinical
symptoms, usually on an endocrine basis. Prolactinomas are the most common pituitary
tumors and are divided into micro (less than 10 mm) and macroadenomas (greater than 10

mm), with larger tumors more commonly associated with clinical manifestations [20,21].

Other sellar and parasellar tumors include craniopharyngiomas (accounting for up to 30% of
pituitary tumors), Rathke’s cleft cyst, chordoma, germ cell tumors, tumors of the
infundibulum and neurohypophysis, gangliocytomas, and primary and metastatic pituitary
carcinoma. These may or may not be associated with hypogonadism [18,19,22,23].
Craniopharyngiomas account for 1.2% to 3% of intracranial tumors, and have been associated
with endocrine abnormalities in 52% to 85% of cases and impotence in 42% [19,24]. The
possibility of missing a sellar or parasellar tumor is a major concern of clinicians during the
evaluation of male hypogonadism. Fortunately these tumors are rare and usually associated
with headaches, visual disturbances, cranial nerve involvement or other endocrine
manifestations such as hypothyroidism, diabetes insipidus, hypo or hyperthermia and
acromegaly [15,23]. We didnt seen craniopharyngiomas, Rathke’s cleft cyst, chordoma, germ
cell tumors, tumors of the infundibulum and neurohypophysis, gangliocytomas, and primary

and metastatic pituitary carcinoma among our patients.

Another condition commonly observed is the empty sella syndrome, sometimes called the
partially empty sella syndrome, which is believed to be due to the absence of the dura during

formation of the sellar diaphragm, with progressive invagination of subarachnoid space into

www.medicinescience.org | Med-Science JPALE:



Medicine Science 2015;4(4):2857-68 Hypogonadotrophic Hypogonadism, Pituitary, MRI

Original Investigation doi: 10.5455/medscience.2015.04.8312

the sella and compression of the pituitary gland against the sella floor. Mild pituitary
dysfunction with blunted stimulation test results is common, but clinically significant

hypopituitarism is rare [13].

Screening studies of the general population reveal that the prevalence of the empty sella
syndrome is approximately 4% [11,13,23]. Studies of men and women with this condition
revealed hyperprolactinemia in 32%, hypothyroidism in 9.6%, secondary adrenocortical
failure in 5.7%, deficiency of growth hormone in 25.5% and hypogonadism in 28.7% of men.
In contrast 59.6% of individuals presented with no identifiable endocrine abnormalities
[11,13]. Other authors such as Neelon et al did not find any significant hormonal
abnormalities in men with partially empty sella [25]. In our series we identified empty sella
only in one female patient without hyperprolactinemia. She was euthyroid with thyroid
nodules that biopsy was revealed malignancy.

In general MRI is the preferred imaging modality to investigate pituitary dysfunction due to
its superiority over computerized tomography for the definition of soft tissues, optic chiasm
and vasculature. It also avoids exposure to radiation [15]. The sensitivity and predictive value
of imaging studies have a direct relationship to the size of the abnormality [23].

The prevalence of neuroanatomic abnormalities in men with hypogonadism is not yet well-
defined in the literature. Citron et al reviewed imaging (MRI and computerized tomography)
studies in 164 men 27 to 79 years old with ED and secondary hypogonadism who had normal
PRL levels [13]. They found 27 men (16.6%) with hypothalamic-pituitary abnormalities
including empty sella in 6.7%, pituitary microadenomas in 6%, and pituitary macroadenomas
in 4% and hypothalamic lesions in 1.2%. They also found that a lower level of serum TT
indicated a higher risk for hypothalamic or pituitary imaging abnormalities. Individuals with
an empty sella, even when it appeared complete, did not differ endocrinologically from those

with normal pituitary images.

Our study of isolated hypogonodotrophic hypogonadal patients revealed pituitary
abnormalities in 40.4% (n=17). In 25 patients we found normal pituitary imagings. No
hypothalamic abnormalities were noted. Microadenomas were found in 16.7% (n=7) of all

patients with no function. Only one male patient had macroadenoma with mild
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hyperprolactinemia but he was asymptomatic. Other patient with macroadenoma was

nonfunctional.

We specifically evaluated the value of obtaining an MRI in 3 situations where it has been
historically used in clinical practice, including our own. The rationale for obtaining MRI in
men with markedly low TT in association with normal PRL and LH is to rule out the presence
of a nonsecreting mass that fails to suppress gonadotropin levels completely. Although we are
unaware of literature defining this population clinically we have used less than 200 ng/dl TT

as a trigger for obtaining MRI.

We also evaluated women presenting with amenorrhoea. All had hypogonadotropic
hypogonadism. Of the 8 women 2 demonstrated a pituitary microadenoma an MRI with
normal prolactine levels; 1 patient demonstrated empty sella and 1 patient demostrated partial

empty sella.

The limitations of this study include the absence of a control group, limited study population
size and the fact that it is a retrospective analysis. However, these data do represent a picture

of the yield of MRI in clinical practice.
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