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Abstract
Klinefelter syndrome is a chromosomal condition that affects male physical and cognitive development. The 

symptoms associated with KS vary greatly and many males with KS are never diagnosed or treated. Affected 
individuals typically have small testes that do not produce as much testosterone as usual. Reduced testosterone 
can impact reproductive maturation greatly and can lead to delayed or incomplete puberty, breast enlargement 
(gynecomastia), reduced facial and body hair, and an inability to have biological children (infertility). Puberty is a time 
of rapid physical and psychological change, and hormone replacement treatment can successfully limit and reduce 
the symptoms of KS.

This case report encompasses a routine fertility evaluation in which a 38 year old Caucasian male was diagnosed 
with Klinefelter Syndrome (KS) and pronounced infertile. The case highlights the relative lack of awareness 
surrounding KS and the options which may enable KS males to produce healthy offspring.
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Background
Klinefelter syndrome occurs in roughly 1:500-1:800 live births 

independent of race [1]. The syndrome stems from the acquisition of an 
additional X chromosome, a product of a nondisjunction event during 
meiosis [2] and is not taught to be hereditary. In male KS sufferers, 
testosterone production is minimal and leads to an abnormal body 
build. Phenotypically adult males will be tall, having a less muscular 
body, are often overweight with sparse facial and body hair, have larger 
breasts (gynaecomastia), weaker bones with broader hips. Also limited 
testosterone production during puberty often results in a small penis, 
testis and prostate gland. Additionally FSH and LH levels increase with 
age, excess of these hormones are known to cause causes hyalinization 
and fibrosis in the seminiferous tubules, where the sperm are normally 
located [3]. The majority (>60%) of cases are diagnosed post puberty 
when the symptoms are most obvious [4]. Men with KS often exhibit 
sexual dysfunction (impotence, lack of libido) and usually produce little 
or no sperm, with >95% of cases being classified as clinically infertile 
[5]. Early identification and medical intervention of 47XXY males can 
greatly enhance physical, mental and emotional problems associated 
with the syndrome.

Case Presentation
A 38 year old Caucasian man attended our fertility clinic with his 

long term partner. They had been trying to conceive a child naturally 
for the past 3 years and had been unsuccessful to date with no 
biochemical pregnancy achieved. His past medical and social history 
were unremarkable. After routine endocrinology identified a hormone 
imbalance (Table 1) a presumptive diagnosis of hypogonadism was 
established. To evaluate gonadal function a full semen analysis (volume, 
count, motility and morphology) was ordered. Semen analysis results 
indicated azoospermia (absence of spermatozoa) and a repeat test 14 
days later confirmed azoospermia. An investigatory genetic panel was 
then ordered (Karotype, CF mutation screen, Y deletion and CFTR 
Intron 8 Poly T Analysis) to evaluate any underlying genetic causes. 
All genetic tests were normal with the exception of Karyotyping which 
identified an additional X chromosome (47XXY vs. expected 46XY). 
This confirmed the diagnosis of KS which fulfilled criteria suspected 
during the latter ingestions.

Discussion
This report presents an adult male patient diagnosed with 

previously unsuspected Klinefelter syndrome as a result of cytogenetic 
testing for fertility investigations. This case report highlights the rarity 
of this syndrome and the increased awareness needed to treat KS in the 
early stages of puberty during which testosterone supplementation can 
lessen the physical and mental effects associated with KS. The major 
symptoms associated with KS are decreased intellect and an abnormal 
build which may not be obvious in the context of clinical manifestation 
of KS. Possibly the most abiding effect associated with KS is the reduced 
ability to produce offspring. However, with recent advances in assisted 
reproductive, 47XXY males have opportunities to avail of procedures 
which may enable them to produce offspring. With mixed variability 
and outcomes, TESE (Testicular Sperm Extraction) and ICSI (intra-
cytoplasmic sperm injection) seem to be the most promising course of 
treatment providing that there are suitable numbers of sperm present, 
the sample can sometimes be frozen for use in future treatment cycles.

A study of 42 men with KS revealed that the sperm retrieval rate was 
72% per testicular sperm extraction attempt, and 69% (29 of 42 men) 
had adequate sperm found using Intracytoplasmic Sperm Injection 
(ICSI) [6]. A similar study retrospectively evaluated the micro-TESE/

Assay Value Adult Male Reference Range*

LH 19.1 0.6 - 12.1 IU/L

Prolactin 457 69.0 - 417.0 mIU/L

FSH 30.7 1.0 - 12.0 mIU/mL

Testosterone 8.3 4.94 - 32.01 nmol/L

*All reference values were sourced from the abbott architect i1000sr automated
immunoassay analyser.

Table 1: Patient’s hormone values and expected reference ranges.
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ICSI performance in 134 patients with classic KS. Sperm retrieval rate 
by micro-TESE was 28.4% (38/134), the fertilization rate was 28% and 
the live birth rate per embryo transfer was 13% (5 children were born 
from 4 pregnancies) [7]. 

The patient described in this case study fulfilled the criteria for a 
standard couple in their late thirties seeking fertility treatment. After 
initial investigation the female partner’s hormones presented normal 
while the male was indicative of hypogonadism. Semen analysis 
identified azoospermia and genetic investigations revealed the male 
carried a 47XXY karyotype. The couple was informed and was advised 
to undergo fertility counselling to discuss the options available. TESE 
was offered but declined in light of the patients high FSH, age and the 
relatively high chance of genetic aberrations occurring in offspring. The 
couple have since sought fertility treatment using a sperm donor and 
intra-uterine insemination and have achieved a successful biochemical 
pregnancy.

Fertility treatment is an ongoing process and under the guidance 
of practitioners patients must constantly assess options available 
to them depending on their own reproductive capacity. Although 
intracytoplasmic sperm injection may be an option to some men with 

KS it may not necessarily be successful, particularly if their associated 
partner has poor fertility prognosis.
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