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We describe a case of a young woman who presented with delayed secondary
sexual development and primary amenorrhoea. She had low levels of oestradiol,
follicle-stimulating hormone, and luteinizing hormone with normal levels of other
pituitary hormones. Genetic testing revealed a rare diagnosis of autosomal recessive
hypogonadotropic hypogonadism 8. She was treated with hormone therapy to promote
the growth of the uterus and secondary sexual characteristics. Combined contraceptive
pills were initiated. A pelvis ultrasound taken after six months revealed a growing uterus.

rimary amenorrhoea is defined as the

absence of menstruation by the age

of 15 years in females with normal

secondary sexual development or by the
age of 13 years in those who lack signs of pubertal
development.! The diagnosis of primary amenorrhoea
involves a thorough physical examination and
laboratory tests including hormone assays and
genetic testing, and imaging studies. A large list
of causes has been postulated, and subcategorized
into hypogonadotropic hypogonadism (HH),
hypergonadotropic hypogonadism, and
normogonadotropic hypogonadism.> Among the
causes of HH are constitutional delay of growth and
puberty, congenital HH, functional hypothalamic
amenorrhoea, and pituitary tumors. Isolated HH
(IHH) is uncommon and is typically classified
as either normosmic (having no smell defect) or

anosmic (Kallmann syndrome).?

CASE REPORT
A 22-year-old Omani woman presented with a
history of primary amenorrhoea. She had never
experienced menstrual bleeding or cyclical pain
but had noticed changes in her breast and pubic
and axillary hair growth along with a sudden

increase in height at 17 years of age. She denied any
headache, blurring of vision, anosmia, galactorrhea,
constipation, or weight loss. She had no history
of proximal muscle weakness, easy bruising, or
purplish striac. She denied any history of excessive
exercise or strict dieting to lose weight. Apart
from allergic rhinitis, her medical history was
unremarkable and she was not on any medication.
Her antenatal and birth history was uneventful. Her
parents are consanguineous with no family history
of similar illnesses.

On examination, the patient appeared well-
nourished with a body mass index of 22 kg/m?
(weight = 59.5 kg; height = 165 cm). Her breast,
axillary, and pubic hair development was at Tanner
stage 2. There were no abnormalities noted on
abdominal, pelvic, or neurological examination. The
baseline blood test results (full blood count, thyroid
function tests, and prolactin levels) were within the
normal range. Hormone profiles were suggestive of
HH: oestradiol < 0.02 nmol/L (reference: 0.63—
1.15), follicle-stimulating hormone (FSH): 0.6 IU/L
(3.5-12.5), and luteinizing hormone (LH): 0.1
IU/L (2.4-12.6). Other pituitary hormone profiles
were within their normal ranges.

Karyotyping revealed a normal female karyotype
(46,XX). A pelvic ultrasound showed an atrophic
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Figure 1: Ultrasound image showing atrophic
uterus sized 2.5 x 1.1 cm.

Figure 2: Brain MRI indicating hypoplastic
pituitary gland.

uterus with normal ovaries [Figure 1]. Brain
magnetic resonance imaging revealed a hypoplastic
pituitary gland, but an otherwise normal brain
structure [Figure 2].

The patient’satrophic uterus, normal karyotyping,
and the unexpected finding of HH enabled us to
identify two primary differential diagnoses: CHH
or CDGP. Both CHH and CDGP are diagnosed
by excluding other differential diagnoses and
differentiating between the two is often difficult. In
the current case, some clues favored CHH as the likely
diagnosis, such as the normal bone age and genetic
testing results. Genetic testing revealed a diagnosis of
autosomal recessive HH 8 with or without anosmia
(KISS1R,NM_032551.4:c.443T>C; p.Leul48Ser).
The patient’s olfactory sensations were normal, and
Kallmann syndrome was ruled out.

The patient was started on combined
contraceptive pills (drospirenone 3 mg; ethinyl
oestradiol 0.03 mg) for six cycles. As her bone
density was subpar for her age and sex (Z score for
lumbar spine: -3.6; hip: -1.8), vitamin D and calcium
supplements were also prescribed. She started to
have regular cycles after the combined contraceptive
pills were started. The follow-up pelvis ultrasound
after six months showed an interval increase in the
size of the uterus compared to the first ultrasound
(size =5 x 1.5 cm, vs. 2.5 x 1.1 cm at baseline)
[Figure 3]. She was advised to continue taking the
combined contraceptive pills with regular follow-up
pelvic imaging every six months.

Figure 3: Ultrasound image taken after six months
of hormone therapy shows a growing uterus of size
5x 1.5 cm.

DISCUSSION

Diagnosing primary amenorrhoea requires history
taking, clinical examination, laboratory testing,
and imaging. Our patient presented with primary
amenorrhoea, HH, an atrophic uterus with normal
ovaries, and a hypoplastic pituitary gland. Genetic
testing confirmed the diagnosis of autosomal
recessive HH 8, with or without anosmia.

CHH is a rare disorder with an estimated
prevalence of about 1 in 8000 individuals. It is caused
by abnormalities in episodic gonadotropin-releasing
hormone (GnRH) secretion, causing disruptions in
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the normal development of reproductive function.?
Any dysfunction in GnRH synthesis, mechanism
of action, or both can lead to HH. The causes
of CHH could be attributed to (a) variations in
the formation or shift of GnRH neurons during
prenatal stages (e.g., Kallmann syndrome) or (b)
structural abnormalities that specifically impact
GnRH formation, maturation, or signaling in
the hypothalamus, without altering the typical
anatomical location of GnRH neurons. Patients
in the latter group do not experience neurological
disorders and possess a normal sense of smell,
indicating normosmic CHH.>*

IHH is an uncommon condition that leads to
the decreased or absent production of GnRH which
in turn reduces LH and FSH, ultimately lowering
the levels of sex hormones.> IHH may occur due to
various genetic mutations that affect the production
oraction of GnRH, LH, or FSH, including mutations
in genes such as KISSIR, GNRHR, TAC3, and
TACR3. IHH can also occur due to non-genetic
factors such as tumors, brain injuries, or infections
that affect the hypothalamus or pituitary gland.

Mutations in the KISSIR gene are rare and can
disrupt the normal function of the kisspeptin receptor,
leading to reduced or absent GnRH secretion and
subsequent HH.® The specific mutation ¢.443T>C
(p-Leul48Ser) is rare, and has been reported only in
a few studies.””'* In a French study that conducted a
genetic analysis of 603 patients (399 men and 204
women) with normosmic congenital HH, 12 (2%)
had at least one mutation, and only one patient
had the ¢.443T>C (p.Leul48Ser) mutation.’”
Meanwhile, a Saudi Arabian study reported six
members from one family who were homozygous
for ¢.443T>C(p.Leul48Ser) and had HH.”~

Symptoms of IHH typically include delayed
or absent puberty, infertility, and low levels of sex
hormones. In some cases, individuals with ITHH may
also experience other health problems related to low sex
hormone levels, such as osteoporosis or cardiovascular
disease. Treatment for IHH typically involves hormone
replacement therapy.® Genetic testing is recommended
for individuals with a familial history of HH. Genetic
counseling is also recommended for individuals and
families who have been diagnosed with HH or are at
risk for the condition.

In individuals with primary hypogonadism,
estrogen replacement therapy has been observed
to stimulate uterine growth. A case study has been

reported involvinga 23-year-old woman with 46,XX
gonadal dysgenesis and primary amenorrhoea. The
patient was administered oral conjugated equine
estrogen daily as a hormone substitution therapy.
Six months later, she exhibited Tanner stage III, and
within 18 months, Tanner stage V. A repeat pelvic
ultrasound unexpectedly revealed rudimentary
uterine buds measuring 1.3 x 3.8 cm, but no ovaries
or upper part of the vagina were observed. At 24
months, a pelvic magnetic resonance imaging
confirmed a developing uterus."

A retrospective study from Korea reported the
effect of two years of estrogen replacement therapy
on uterine development in a 35 young women with
primary hypogonadism and primary amenorrhoea."!
They were categorized into three groups based on
the cause of hypogonadism: (a) Turner syndrome,
(b) HH following brain surgery, and (c) premature
ovarian insufficiency following cancer treatment.
After estrogen replacement therapy, pelvic
ultrasound showed a significant increase in the
mean uterine cross-sectional area, but the group with
premature ovarian insufficiency had a significantly
smaller final uterine cross-sectional area than the
other two groups. Logistic regression analysis also
revealed that etiology and cumulative estrogen dose
were associated with uterine maturation.'!

CONCLUSION
Primary amenorrhoeais a rare condition that requires
a thorough diagnostic evaluation. This case report
highlights the importance of a systematic approach
in evaluating of primary amenorrhoea, including
detailed history taking, clinical examination,
laboratory tests, imaging, and genetic testing.
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