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Introduction. Although it is the most common male gonadal dysgenesis, Klinefelter syndrome (KS) 
can often go unnoticed due to discrete clinical signs. We present a case of KS with elevated levels of 
gonadotropins, evaluated in multiple medical centers. Case presentation. A 17-year-old patient was 
admitted for endocrine evaluation due to minimal signs of pubertal development. Clinical 
examination revealed height of 187 cm, biacromial diameter of 41 cm, bitrochanteric diameter of 35 
cm, crown-to-pubis length of 93 cm, pubis-to-floor length of 94 cm, absent facial and cervical hair, 
bilateral gynecomastia, hyperpigmented scrotum, with both testicles present in the normal position, 
right testicle volume of 2 ml, left testicle volume of 1 ml, corresponding to Tanner puberty stage 
G2P3. The hormonal profile showed elevated gonadotropins, testosterone at the lower limit of the 
normal range, normal estradiol and prolactin levels. Genetic testing revealed a positive Barr test, with 
47, XXY karyotype. Breast ultrasound described bilateral gynecomastia with a diameter of 40 mm on 
the left and 45 mm on the right. Mastectomy and testosterone replacement therapy were 
recommended. Conclusion. Even though testosterone replacement therapy significantly improves the 
development of secondary sex characteristics, prevents gynecomastia and ensures a normal sex life, 
infertility is permanent. 
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INTRODUCTION1 

KS is a complex chromosomal condition affecting 
males, that occurs due to the presence of two or 
more additional X chromosomes. The incidence of 
KS is estimated at 1 in 650 males1,2. 

The phenotype associated with XXY karyotype 
has great variability, but there are some common 
features such as  hypogonadism, gynecomastia, fertil-
ity problems, disorders of executive function, tall 
stature, language-based learning disabilities3. 

Most often, patients with KS have tall stature, 
small testes, gynecomastia in late puberty, 
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gynoid aspect of hips, sparse body hair, signs of 
androgen deficiency and low serum testosterone 
coupled with elevated gonadotropins, and finally 
azoospermia or oligospermia with hyalinization 
and fibrosis of the seminiferous tubules3,4,5.  

CASE PRESENTATION 

A 17-year-old non-smoking patient, without 
significant past medical history, was admitted for 
endocrine evaluation due to minimal signs of 
pubertal development and discrete joint pain, 
predominantly at the level of the knees. Clinical 
examination revealed height of 187 cm, weight of 
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74 kg,  BMI (body mass index) of 21.2 kg/m2, 
normal blood pressure of 110/65 mmHg, relatively 
proportional body segments: biacromial diameter 
of 41 cm, bitrochanteric diameter of 35 cm, crown-
to-pubis length of 93 cm, pubis-to-floor length of 
94 cm, absent facial and cervical hair, bilateral 
gynecomastia, Tanner puberty stage G2P3: 
hyperpigmented scrotum, with both testicles 
present in the normal position,  right testicle 
volume of 2 ml, left testicle volume of 1 ml 
(Figures 1,2). The endocrine profile revealed 
elevated gonadotropins: LH (Luteinizing 
Hormone) of 35.2 U/L (normal: 0.8-7.6 U/L), FSH 
(Follicle Stimulating Hormone) of 72.6 U/L 
(normal: 1-11.5 U/L), testosterone at the lower 
limit of the normal range (of 1.8 ng/mL, normal: 
1.8–9 ng/mL), normal levels of estradiol and 
prolactin (Table 1). The patient underwent genetic 

testing that revealed a positive Barr test with 47, 
XXY karyotype. Breast ultrasound described 
bilateral gynecomastia with a diameter of 40 mm 
on the left and 45 mm on the right. Biochemical 
workup showed high alkaline phosphatase levels, 
normal liver function tests and hematological 
parameters (Table 1). After three months of 
testosterone therapy (250 mg i.v. testosterone 
every two weeks), normalization of serum 
testosterone (of 8.32 ng/ml), lower levels of FSH 
(of 53.3 U/L) and LH (of 17.7 U/L) were achieved, 
with no adverse effects on liver function and 
hematological parameters (Table 1).  PSA (anti-
prostate specific antigen) levels were also within 
the normal range (0.72 ng/mL, normal < 4 ng/mL). 
Mastectomy and continuation of testosterone 
therapy were recommended. 

 

 
Figures 1, 2. Bilateral gynecomastia in a 17-year-old boy diagnosed with Klinefelter Syndrome. 
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Table 1 

The endocrine and biochemical parameters of a young boy diagnosed with Kninefelter Syndrome:  
with and without specific medical treatment 

Parameter Before therapy 3 month after 
testosterone therapy 

Normal limits Units 

Testosterone 1.8 8.32 1.8–9 ng/mL 
FSH 72.6 53.3 1–11.5 U/L 
LH 35.2 17.7 0.8–7.6 U/L 

Estradiol 25.1 31.6 < 60 pg/mL 
Prolactin 9.24 14.3 1.8–17 ng/mL 

AST 13.9 19 < 50 U/L 
ALT 19.4 23 < 50 U/L 

Alkaline phosphatase 137  30–120 U/L 
Hemoglobin 13.9 15.5 13–17 g/dL 
Hematocrit 43.6 46.3 40–54 % 

PSA 0.68 0.72 < 4 ng/mL 

 
DISCUSSIONS 

Current guidelines recommend prescribing 
testosterone therapy in the majority of KS cases6. 

Despite the lack of studies regarding the effect of 
testosterone treatment in KS patients, there is a 
unanimous consent that treatment should be started 
around puberty for most patients and that the 
testosterone level should reach values that are placed 
in the upper side of the normal range7. In our 
patient’s case treatment was initiated somewhat later, 
at the age of 17, due to late referral. 

Based on some observational studies, testosterone 
treatment in patients with KS comes with positive 
effects such as improved libido, decreased fatigue, 
improved endurance and strength and also an overall 
improved mood with less irritability and better 
sleep8,9. After three months of treatment, the patient 
reported improvement in well-being, increased self-
confidence, discrete appearance of facial hair and 
acne. 

Nevertheless, testosterone therapy is not indicated 
in patients with breast or prostate cancer and 
symptomatic heart failure6,10. 

Being born with the 47 XXY karyotype has many 
implications in all aspects of life, such as learning 
disabilities, poor social integration, infertility and 
even increased morbidity and reduced  lifespan. 
Although not rare, it is a condition severly 
underdiagnosed11,13–16. 

Generally delayed puberty in both females and 
males need to be diferentiated from central hypo-
gonadism related to genetic defects, pituitary tumors 
including prolactin producting neoplasia17,18,19. In 
males any of these conditions may associate 
gynecomastia and prolonged lack of testosterone, 
even treateble, my not reverse the breast chnages and 
thus surgery is needed17,18,19. 

At present, the patient has completed high 
school and has an acceptable social integration, 
although the problem of infertility is not yet fully 
accepted. 

CONCLUSION 

Although testosterone treatment significantly 
improves the development of secondary sex 
characteristics, prevents gynecomastia and ensures 
a normal sex life, infertility is permanent. 
Klinefelter syndrome patients have both significant 
physical symptoms of hypogonadism and 
neurocognitive, psychosocial and behavioural 
problems that should be managed as a whole. 
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