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ABSTRACT

The etiology of polycystic ovary syndrome (PCOS) is not exactly known, but there are indications that genetic factors,
exposure to androgen in early childhood, and obesity lead to a disruption of the hypothalamic-pituitary-ovarian axis
and dysregulation of microRNAs. Chromosomal aberrations have rarely been described as a cause of PCOS. We
present the case of a 20-year-old female diagnosed with PCOS at age 17 due to hyperandrogenism, obesity, polycystic
ovaries, amenorrhoea, and emerging insulin resistance. A work-up for the cause of PCOS revealed a previously
undescribed translocation 46XX t(2;9)(q21;p24). Alternative causes of PCOS were excluded. In addition, the patient
had post-COVID syndrome. The patient was treated with contraceptive pills. PCOS can be caused by the translocation
46XX t(2;9)(q21;p24). The clinical manifestations of PCOS can be exacerbated by post-COVID syndrome.
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’ INTRODUCTION

Polycystic ovary syndrome (PCOS), also known as
Stein-Leventhal syndrome, leads to infertility and affects
up to 13% of females in childbearing age [1]. It is one of the
most common endocrinopathies and the leading cause of
unovulatory infertility in females [1]. The etiology of PCOS is
not exactly known, but there are indications that genetic
factors, exposure to androgen in early childhood, and obesity
lead to a disruption of the hypothalamic-pituitary-ovarian
axis and dysregulation of microRNAs [1-3]. Chromosomal
abnormalities have been only rarely described as the cause
of PCOS [4-6].

’ CASE PRESENTATION

The patient is a 20-year-old female, height 150.5cm, weight
68kg, sitting height of 82cm, body mass index (BMI) 27, who
was diagnosed with PCOS at age 17 manifesting with
hyperandrogenism with testosterone level of 0.6-0.7ng/ml
(normal o0.45ng/ml), extensive acne vulgaris (which only
marginally responded to the contraceptive pill), obesity,
amenorrhoea, and emerging insulin resistance. Work-up for
the cause of PCOS revealed the previously undescribed
translocation 46XX t(2;9)(q21;p24). In addition to PCOS, the
history was positive for intrauterine growth retardation
(small for gestational age (SGA) child, birth weight 1160g
in the 34th week of gestation, length 37cm (both o3rd

percentile)), growth retardation from age 5 resulting in short

stature, early puberty, menarche at age 12, and migraine
since age 10. Since age 20 she changed to a vegan diet. In
March 2022 she experienced a mild SARS-CoV-2 infection
manifesting with coughing and powerlessness.
The family history was positive for attention deficit

hyperkinesia syndrome (ADHS), Crohn’s disease, schizoid
personality, and myocardial infarction in her father, ADHS
and Klinefelter syndrome in her brother, ankylosing spon-
dylitis (morbus Bechterew) (grandfather from the mother’s
side), and arthritis (grandmother from the father’s side). Her
mother carried the same translocation as the index patient
but did not manifest clinically.
Three months after a COVID-19 infection the patient

additionally developed easy fatigability, exercise intolerance,
and muscle cramps. She was referred to the neurologist
for occasional dysarthria and chewing weakness, muscle
cramps, leg stiffness, easy fatigability, exhaustibility, exercise-
induced leg weakness, allodynia of lower limbs, and sore
thigh muscles for five months.
Clinical neurologic exam revealed short stature, hyper-

telorism, facial acne, myopia, weakness for elbow extension
and flexion (M5-) in the right, hirsutism of the linea alba,
striae distensae on the thighs, knock knees, reduced Achilles
tendon reflexes, but was otherwise normal including a
negative Gower sign.
Cerebral magnetic resonance imaging (MRI) was non-

contributive. Lumbar spine MRI only revealed a right L5
Tarlov cyst. Nerve conduction studies and needle electro-
myography were normal. Blood tests revealed hyperurice-
mia, low vitamin-D, vitamin B12, and folic acid, elevated
copper, low selene, mild hypertriglyceridemia, hyperprolac-
tinemia, very low luteic follicle stimulating hormones,
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elevated testosterone, elevated dihydro-epi-androstendione,
and elevated sexual-binding hormone globulin. Transthor-
acic echocardiography only revealed atrial septum aneur-
ysm. The HbA1c value was normal. Serum lactate was
markedly elevated. Blood pressure was normal. Work-up for
her complaints remained non-informative why mitochon-
drial disorder was ruled out as cause of PCOS and why post-
COVID syndrome was additionally diagnosed.
She received vitamin D, B12, and folic acid substitution.

For insulin resistance she was advised to reduce the intake
of carbohydrates. Acne and hyperandrogenism were treated
with ethinylestradiol 0.03mg/chlormadinonacetat 2mg.
Migraine attacks responded to ibuprofen (600mg/attack).

’ DISCUSSION

The presented patient is interesting for PCOS and a
previously undescribed translocation that was suspected to
be causally related to PCOS. The diagnosis of PCOS in this
patient was based on the ‘‘Rotterdam criteria’’, which were
established in 2003 [7]. According to these criteria PCOS is
diagnosed if there is oligo-ovulation or anovulation, surplus
androgen activity, and polycystic ovaries [7]. The most
common presentation of PCOS includes hyperandrogenism,
menstrual cycle abnormalities, disturbed follicular develop-
ment, and anovulation [8]. Other manifestations include
obesity, type-2 diabetes, and cardiovascular disease [8].
PCOS has a strong impact on fertility of females [9].
Treatment of PCOS is symptomatic and requires a multi-
disciplinary collaboration to address the physiological,
psychological, and psychosocial aspects of PCOS [9].
Whether PCOS was truly due to the translocation remains

questionable. Arguments for a causal relation are that PCOS
was previously reported in association with chromosomal
defects [4-6]. A further argument in favor of a causal relation
is that thus far no plausible, alternative explanation could
be provided. There was no history of androgen exposure in
early life, obesity-related hypothalamic-pituitary-ovarian
axis dysfunction, and dysregulation of miRNAs. An argu-
ment against a causal relation is that the mother carried the
same translocation as her daughter but did not manifest with
PCOS. A mitochondrial disorder in addition to the transloca-
tion was largely ruled out upon the normal neurologic exam
and the normal instrumental investigations. Arguments in
favor of a mitochondrial disorder are that PCOS has been
repeatedly reported in patients with a mitochondrial
disorder [10] and that the patient had some stigmata of a
mitochondrial disorder, such as short stature, migraine, easy
fatigability, exercise intolerance, hyperuricemia, hypercho-
lesterolemia, and knock knees. Occasional dysarthria, chew-
ing weakness, muscle cramps, leg stiffness, easy fatigability,
exhaustibility, exercise-induced leg weakness, allodynia of
lower limbs, and sore thigh muscles occurring after a SARS-
CoV-2 infection were interpreted as long-COVID syndrome.

’ CONCLUSIONS

This case shows that PCOS may be due to the translocation
46XX t(2;9)(q21;p24). Clinical manifestations in addition of
those attributable to PCOS require thorough work-up not to

miss a double trouble. PCOS may be aggravated by post-
COVID syndrome.
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