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CONDITION

Klinefelter syndrome

Klinefelter syndrome is a lifelong chromosome variation in which a male has an extra X
chromosome in some or all cells.

WHATITIS
A lifelong extra X chromosome pattern in males

BODY SYSTEM
Hormones, reproductive system, bones, and development

MAIN SYMPTOMS
Small testes, low testosterone, infertility, learning differences

WHAT CAUSES IT
Random extra X chromosome, usually not inherited

HOW IT IS DIAGNOSED
Blood chromosome analysis; prenatal CVS or amniocentesis

MAIN TREATMENT
Testosterone therapy, fertility care, and developmental support

CAN IT BE CURED?
No, the chromosome pattern remains lifelong

ISIT AN EMERGENCY?
No, the condition itself is not an emergency

LONG-TERM OUTLOOK
Many lead full lives with support and health monitoring

Overview

Klinefelter syndrome is a chromosome variation affecting boys and men. Most people have 46
chromosomes in each cell, including two sex chromosomes. Males usually have one X and one
Y chromosome. In Klinefelter syndrome, there is at least one additional X chromosome.

The most common patternis 47,XXY. Some people have the extra X chromosome in only
some cells. This is called mosaic Klinefelter syndrome. Less common chromosome patterns
may involve more than one additional X chromosome.

The extra genetic material can affect testicular development and testosterone production.
Testosterone is the main hormone involved in typical male puberty, muscle development, bone
strength, sexual function, and sperm production.

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. lof7



SOﬂdeX sofidex.com

The effects differ widely. Some people have noticeable physical, learning, or hormone-related
features from childhood. Others have few signs and are diagnosed during fertility testing in
adulthood. Having an XXY chromosome pattern does not predict a person's abilities,
personality, gender identity, or quality of life.

Klinefelter syndrome matters because untreated low testosterone may affect bones, muscles,
sexual health, and well-being. Learning differences and infertility can also need support. Many

of these effects can be treated or managed, although the chromosome pattern itself does not
change.

Symptoms
Signs may be subtle and can change with age. Not every person has every feature.

Babies may have weak muscle tone, delayed sitting or walking, or undescended testes. Speech
and language may develop later than expected. These features have many possible causes
and do not by themselves mean that a child has Klinefelter syndrome.

During childhood, possible features include:

Intelligence is usually within the general population range. Some children need help with
particular language or learning skills, while others do not.

During puberty, the testes may remain small and firm. The body may produce less
testosterone than expected. Puberty can begin at the usual time but may not progress fully.

Possible signs in teenagers and adults include reduced facial or body hair, less muscle
development, low energy, reduced sexual interest, difficulty with erections, or breast tissue
growth. Some people have a higher proportion of body fat or reduced bone strength.

Most men with non-mosaic 47,XXY produce very few sperm or no sperm in the semen.
Infertility may therefore be the first reason for testing. Mosaic forms can have milder effects,
but the chromosome result alone cannot predict fertility or symptoms.

- Delayed speech or difficulty expressing thoughts

- Problems with reading, spelling, attention, or planning

- Reduced muscle strength or coordination

- Shyness, anxiety, or difficulty with social communication

- Longerlegs and a taller-than-expected build
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Causes and risk factors

Klinefelter syndrome happens when an egg or sperm contains an additional X chromosome, or
when a chromosome-copying change occurs shortly after fertilisation. This is usually a random
event.

It is not caused by anything a parent did before or during pregnancy. Diet, exercise, stress,
medicines, and everyday environmental exposures are not known to cause it.

Klinefelter syndrome is usually not inherited through a family. A person with the condition does
not generally have a parent who also has it. It can occur in any pregnancy, and there is no
reliable way to predict who will be affected based on family history.

The chance may increase somewhat with parental age, but age does not explain most cases
and is not a useful way to identify an affected child.

Diagnosis

Klinefelter syndrome is confirmed by examining chromosomes. This is usually done with a
blood test called a karyotype or chromosome analysis. The test shows the number and
structure of the chromosomes and can identify an XXY or mosaic pattern.

Blood tests may also measure testosterone and the hormones that control the testes. These
results help show how the condition is affecting hormone production, but they do not confirm
Klinefelter syndrome by themselves.

A semen analysis may be offered after puberty when fertility is being assessed. It checks
whether sperm are present and measures features such as sperm number and movement.

During pregnancy, cell-free DNA screening may suggest an increased chance of an XXY
pattern. Screening is not a definite diagnosis. Confirmation requires testing cells obtained
through chorionic villus sampling, known as CVS, or amniocentesis. These procedures have
their own benefits and risks, which can be discussed with a prenatal specialist.

After diagnosis, assessment may include growth and puberty checks, bone health evaluation,
learning or speech assessment, and review of emotional well-being. The tests needed depend
on age and current concerns.

Treatment and management

There is no treatment that removes the additional X chromosome. Care focuses on hormone
health, development, fertility, and any symptoms that affect daily life.
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Testosterone replacement may be considered when the body is not producing enough
testosterone. It may be started during adolescence or adulthood, depending on puberty,
symptoms, examination findings, and blood tests.

Testosterone can support development of facial and body hair, muscle mass, bone strength,
sexual interest, and energy. It may also help mood or confidence when low testosterone is
contributing to difficulties. It does not enlarge the testes, correct infertility, or remove breast
tissue that has already developed.

Testosterone can reduce the body's own sperm production. Someone who may want
biological children may be advised to discuss fertility options before starting or changing
treatment. Treatment needs regular review because hormone needs and health risks change
over time.

Some people benefit from:

Most men with Klinefelter syndrome have no sperm in ejaculated semen. In some cases, sperm
can be collected directly from testicular tissue and used with in vitro fertilisation and
intracytoplasmic sperm injection, known as ICSI. Success is not guaranteed. Donor sperm,
adoption, and choosing not to pursue parenthood are other possibilities.

- Speech and language therapy

- Physiotherapy or occupational therapy for strength and coordination
- School support for language, reading, attention, or planning

- Psychological support for anxiety, mood, or social difficulties

- Treatment for breast discomfort or persistent breast tissue

- Healthy-weight, diabetes, cholesterol, and bone-health care

Complications

Low testosterone can reduce bone density, increasing the chance of osteopenia or
osteoporosis. Osteoporosis means the bones have become weaker and are more likely to
break. Weight-bearing activity, adequate nutrition, avoiding smoking, and appropriate
hormone care can support bone health.

Klinefelter syndrome is associated with a higher chance of insulin resistance, type 2 diabetes,
unhealthy cholesterol levels, and increased body fat. Regular monitoring can identify these
changes early.

Blood clots in the legs or lungs occur more often than in the general male population. The
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overall risk for an individual is influenced by factors such as smoking, weight, immobility,
surgery, and previous clots.

Breast cancer is more common in men with Klinefelter syndrome than in other men, although it
remains much less common than breast cancer in women. A new breast lump, nipple
discharge, skin dimpling, or a change on one side should be assessed promptly.

Some autoimmune conditions, in which the immune system attacks the body's own tissues,
are also more common. Anxiety, depression, and social difficulties may affect well-being,
especially when learning differences or infertility have not been recognised and supported.

These complications are possible, not inevitable. Routine health checks are intended to find
treatable problems rather than suggest that they will occur.

Prevention

Klinefelter syndrome cannot be prevented. It results from a random chromosome-copying
event and is not caused by behaviour during pregnancy.

Prenatal screening may estimate the chance of an XXY pattern, but screening does not
prevent the condition and cannot confirm it. Genetic counselling can help families understand
prenatal results, diagnostic testing, and the usually low chance of the same chromosome
pattern occurring again.

After diagnosis, some health effects may be reduced through appropriate hormone care,
physical activity, balanced nutrition, avoiding smoking, and routine monitoring of bones, blood
pressure, blood sugar, and cholesterol.

Living with it and what to expect

The chromosome pattern is lifelong, but its effects may become clearer at different stages. In
early childhood, speech, movement, or learning may be the main concern. During adolescence,
puberty and body development often become more important. In adulthood, hormone health,

sexual function, fertility, bones, and metabolic health may need attention.

Support does not always need to be intensive. Some children need regular speech or school
services, while others need only occasional adjustments. Learning strengths and difficulties
can also change as schoolwork becomes more complex.

Testosterone levels may fall further from late puberty into adulthood. If replacement is
needed, it is usually long-term and reviewed with blood tests, symptoms, and general health

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 50f7



SOﬂdeX sofidex.com

checks. Treatment plans may change with age.

Fertility is often reduced, but this does not affect the ability to have relationships, sex, or a
satisfying family life. Fertility decisions can be emotionally difficult, and counselling or peer
support may help.

Most people can study, work, exercise, and live independently. Long-term health is supported
by attending routine appointments and addressing specific problems early. The diagnosis does
not define a person's talents, identity, or future.

When to get medical help

Arrange a routine appointment if a child has persistent speech, movement, learning, or puberty
concerns. Teenagers and adults should also seek advice for very small testes, breast tissue
growth, low sexual interest, erection difficulties, ongoing fatigue, or fertility concerns.

If you already have a diagnosis, routine follow-up may include checks of testosterone, bone
health, weight, blood pressure, blood sugar, and cholesterol. Report a new breast lump, nipple
discharge, or one-sided breast change promptly.

Seek urgent medical care for sudden swelling, pain, warmth, or redness in one leg, particularly
if itis unexplained. These can be signs of a blood clot.

Call emergency services for sudden shortness of breath, chest pain, coughing up blood,
fainting, or severe difficulty breathing. These symptoms can occur when a clot travels to the
lungs. Emergency help is also appropriate if someone is at immediate risk of self-harm.

Common questions

Is Klinefelter syndrome the same as being intersex?

It can be described as a sex chromosome variation or a difference of sex development.
Terminology is personal. Some people identify with the term intersex, while others do not.
Most people with Klinefelter syndrome are assigned male at birth and identify as male.

Can a man with Klinefelter syndrome have children?

Natural conception is uncommon because sperm production is usually severely reduced. Some
men, particularly those with mosaic forms, may have sperm in their semen. Others may have
sperm found through a testicular procedure and used with ICSI. Fertility treatment does not
work for everyone.

Does Klinefelter syndrome affect intelligence?
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It does not usually cause intellectual disability. Some people have difficulties with speech,
language, reading, attention, memory, or organising tasks. Early, targeted support can make
learning easier.

Does everyone with XXY need testosterone?

No. Treatment is based on hormone levels, puberty, symptoms, age, and personal goals.
Someone whose testosterone production is adequate may not need replacement. People
taking testosterone require ongoing monitoring.

Can Klinefelter syndrome be mild?

Yes. Some people have few noticeable features and are diagnosed only during fertility testing
or chromosome testing for another reason. Mosaic Klinefelter syndrome may have milder
effects, but symptoms cannot be predicted from the chromosome result alone.

Does Klinefelter syndrome shorten life expectancy?

Many people live long, active lives. Research suggests that some associated conditions,
including diabetes, blood clots, and cardiovascular problems, can affect long-term health.
Regular monitoring and treatment of these problems are important.
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