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Men with 47,XYY syndrome present with varying physical attributes and degrees of 
infertility. A retrospective chart review was performed on a male infertility and genetic 
anomaly database. Three patients with 47,XYY were found. Each presented with . 
2 years of infertility. All were tall with elevated body mass indices. Scrotal findings 
ranged from normal to atrophic testicles. Semen analyses demonstrated oligospermia 
and varying endocrine profiles. Because of the diverse phenotype and potential lack of 
symptoms, identification and diagnosis of men with 47,XYY syndrome may be difficult. 
We recommend careful screening of 47,XYY patients and referral to primary physicians 
for long-term follow-up for increased incidence of health-related comorbidities. 
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The 47,XYY sex chromosome variation is the 
most common sex chromosome anomaly after 
Klinefelter syndrome (47,XXY),1-3 occurring 

in approximately 1 out of 1000 live male births.4,5 
Parental nondisjunction at meiosis II resulting in an 
extra Y chromosome produces a 47,XYY karyotype in 
the affected offspring.6-8 46,XY/47,XYY mosaics from 
parental nondisjunction during cell division after 
postzygotic mitosis can result in addition of the extra 
Y chromosome in early embryonic development.6,8 

Most patients with 47,XYY have a delayed diag-
nosis, with a median age of 17.1 years at diagnosis, 
as was shown in a Danish cohort study.9 Although 

most have no phenotypic abnormalities, XYY boys 
are at greater risk for behavioral problems, mild 
learning disability, delayed speech and language 
development, and tall stature.10 Studies have increas-
ingly reported an association between 47,XYY and 
fertility problems, noting an increased incidence 
of chromosomally abnormal spermatozoa in the 
semen of men with 47,XXY syndrome.7,11-15 This 
greater prevalence of hyperhaploid sperm results 
in an increased risk of passing the extra Y chromo-
some to offspring.14 Men with 47,XXY syndrome 
can have variable sperm counts, ranging from nor-
mal to azoospermia.3,8,14,16-18 
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Here we review pertinent find-
ings on physical examination and 
laboratory evaluation in three men 
with 47,XXY syndrome diagnosed 
during infertility evaluation as well 
as review the available literature on 
the subject, with special emphasis 
on male fertility effects. 

Method
A retrospective chart review was 
performed on an Institutional 
Review Board–approved database. 
Electronic charts were reviewed for 
presenting complaint, past medi-
cal history, family history, physical 
examination, and laboratory/imag-
ing reports, including semen analy-
sis, endocrine studies, and genetic 
testing.

Case Reports
Patient 1
A 37-year-old man presented with a 
3-year history of secondary infertil-
ity and miscarriage of his partner’s 
pregnancies. The patient had a his-
tory of chronic low energy and low 
libido with no previous treatment. 
He completed puberty in his early 
teenage years. The patient’s medi-
cal history was significant for mor-
bid obesity, Tourette syndrome, 
facial tics, and excessive blinking. 
His brother also had fertility issues, 
although the cause was unknown. 
The remaining history and review 
of systems were noncontributory. 
Physical examination revealed a 
large obese male with a body mass 
index (BMI) of 48.69 (height 6 
feet 4 inches, weight 400 lbs) and 
no evidence of gynecomastia. He 
had a normal phallus and bilater-
ally descended testes measuring 
approximately 20 cc. The patient 
had a left-sided grade 3 and right-
sided grade 2 varicocele. 

Semen analyses revealed oligo-
asthenoteratozoospermia, with a 
concentration of 2.8 to 5.1 M/mL,  
45% to 60% motility, and 2% 
strict normal morphology. Scrotal 

ultrasonography confirmed bilat-
eral varicoceles. Early morning 
total serum testosterone was 136 ng/
dL (normal range, 220-1000 ng/dL), 
follicle stimulating hormone (FSH) 
was 7.1 mU/mL (normal range, 1-10 
mU/mL), prolactin was 9.3 ng/mL 
(normal range, 2-18 ng/mL), and 
estradiol-17β was 38 pg/mL (nor-
mal range, 14-55 pg/mL). Serum 
growth hormone was normal. A 
karyotype was obtained that dem-
onstrated 47,XYY. Y-chromosome 
linked microdeletion test results 
were negative. 

Patient 2
A 27-year-old man presented with 
a 2-year history of primary infertil-
ity. The patient denied any symp-
toms of hypogonadism. He began 
puberty at age 13 years. Past medi-
cal history was notable for obstruc-
tive sleep apnea and asthma. There 
was no family history of infertility. 
The remainder of the history was 
noncontributory. 

Physical examination demon-
strated a tall, obese man with a 
BMI of 38.04 (height 6 feet 7 inches, 
weight 337 lbs) without gynecomas-
tia. The patient was normally viril-
ized with a normal phallus. Bilateral 
descended testes were atrophic with 
volumes of 10 cc each. Vas deferens 
and epididymides were normal. No 
varicoceles were noted.

Two semen analyses demon-
strated severe oligospermia of 2 M/
mL on the first specimen, and 21 
total sperm on the second specimen. 
Morning total serum testosterone 
was 163 ng/dL, FSH 16.1 mU/mL, 
luteinizing hormone (LH) 4.2 mU/
mL (normal range, 1.0-7.0 mU/mL), 
prolactin 7.2 ng/mL, and estradiol-
17β 33 pg/mL. Genetic evaluation 
demonstrated a 47,XYY karyo-
type and a normal Y-chromosome 
linked microdeletion study result. 

Patient 3
A 35-year-old man presented with a 
5-year history of primary infertility 

and decreased libido. The patient 
had a normal childhood and 
puberty history. The patient’s social 
history included a 10-year smoking 
history, as well as extensive drug 
use including marijuana, ecstasy, 
ketamine, and mushrooms. He 
denied any prior anabolic steroid or 
testosterone abuse. The remainder 
of his history was noncontributory. 

Physical examination demon-
strated a tall, well-developed male 
with a BMI of 37.2 (height 6 feet 
5 inches, weight 310 lbs) without 
gynecomastia. External genita-
lia were normally developed with 
bilaterally descended testes. The 
left testis measured 14 cc and the 
right measured 16 cc. The patient 
had a left-sided grade 2 varicocele 
and a right-sided grade 1 varicocele. 

The patient presented with two 
semen analyses demonstrating 
severe oligozoospermia with 0.3 M/
mL and 4 total motile sperm per  
2 μl, respectively. Endocrine evalu-
ation revealed a normal testoster-
one level of 264 ng/dL, elevated 
FSH of 17.6 mU/mL, and LH of  
11.5 mU/mL. Testicular ultraso-
nography demonstrated small tes-
ticles measuring 2.5 3 1.3 3 2.2 cm 
on the right and 3.1 3 1.3 3 2.5 cm 
on the left. Genetic evaluation con-
firmed 47,XYY karyotype and nor-
mal Y-linked microdeletion assay. 

Discussion
Fertility Effects
Many men with 47,XYY karyo-
type are fertile in spite of their sex 
chromosome abnormalities. Some 
researchers have suggested that the 
extra Y chromosome is lost before 
meiosis,3,6-8 thus conserving fertil-
ity in these patients. Studies com-
paring sperm aneuploidy between 
fertile and infertile XYY men reveal 
that most sperm produced by XYY 
men have a normal karyotype.3,6-8 
An arrest point for genetically 
abnormal germ cells may reside at 
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the primary and secondary sper-
matocyte or spermatid stages of 
development leading to a continu-
ous elimination of these cells dur-
ing spermatogenesis.19 This may 
cause varying degrees of matura-
tion arrest as well as heterogeneous 
sperm concentrations seen in men 
with genetic abnormalities. 

Conversely, multiple studies 
demonstrate XYY men having a 
significant percentage of sperm 
mosaicism, aneuploidy, or hyper-
diploidy ranging from 0.57% to 
77.8%.5,7,13,14,20 The increased rate 
of disomy YY in men with the 
47,XYY karyotype conveys that 
particular hyperdiploid cells can 
undergo meiotic division. It has 
been hypothesized that disomy YY 
cells emerge because of YY bivalent 
pairs at meiosis I, and leave the free 
X univalent within the sex vesicle 
when eliminated in anaphase.14 
Hyperhaploid sperm can undergo 
meiotic division, thereby increasing 
the risk of transmission of abnor-
mal genetics to offspring. 

Sperm maturation can be com-
promised resulting in an increased 
number of immature sperm.14 
Persistence of the extra Y chro-
mosome during meiosis can result  
in spermatogenesis impairment.21 

Sperm counts can range from 
normal to azoospermia and result 
in varying fertility in the litera-
ture (Table 1).3,8,14,16,17,19 Overall, 
XYY has a negative effect of sperm 
count, maturation, and genetics as 
demonstrated by published case 
reports and confirmed here.

Fertility Management 
Men with 47,XXY syndrome with 
normal sperm counts can poten-
tially achieve pregnancy sponta-
neously. However, for those men 
with 47,XXY syndrome who have 
difficulty achieving pregnancy, in 
vitro fertilization (IVF) or intra-
cytoplasmic sperm injection (ICSI) 

is likely going to be required to 
achieve pregnancy due to the high 
prevalence of oligospermia as well 
as abnormal sperm chromosomal 
constitution. It has been recom-
mended that oligospermic patients 
undergoing IVF or ICSI receive 
medical genetics counseling and 
potentially preimplantation genetic 

testing to understand the potential 
risks to their offspring.13 Men with 
symptoms of hypogonadism or 
low total testosterone levels may be 
started on empiric medical therapy 
such as clomiphene citrate or anas-
trozole, if clinically indicated. This 
can alleviate symptoms of hypo-
gonadism and maximize intrates-
ticular testosterone to optimize 
spermatogenesis. 

Medical Comorbidities
The diagnosis of 47,XYY syndrome 
often occurs later in life due to the 
lack of distinguishing phenotypical 
characteristics compared with men 
with 46,XY. The symptoms that 

may lead to chromosomal analysis 
testing and diagnosis may include 
behavior problems, increased 
growth velocity during adoles-
cence, mild learning disability, 
and delayed speech and language 
skills.6 

Men with 47,XXY syndrome 
have shorter life spans when com-
pared with those with normal 
karyotypes. The median age of 
survival for men with 47,XXY syn-
drome is approximately 10.4 years 
less compared with a normal con-
trol group (77.9 years vs 67.5 years; 
P  , .0001).9 This shorter lifespan 
may be due to an increased risk 
of cancer, pulmonary, neurologic, 
and unspecified diseases, as well 
as high-risk behavior and trauma 
that have been found in men with 
47,XXY syndrome.9 

Our Experience With 47,XYY 
Patients
Our three men with 47,XXY syn-
drome presented with infertility 
and were found to have varying 

1 2 3 4 5
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Figure 1. 47,XYY karyotype with arrow indicating the additional Y chromosome.

Men with 47,XXY syndrome have shorter life spans compared with 
those with normal karyotypes. The median age of survival for 
men with 47,XXY syndrome is approximately 10.4 years less when 
compared with a normal control group (77.9 years vs 67.5 years; 
P , .0001).
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MAin PoinTs

• Men with 47,XYY syndrome have a diverse spectrum of clinical presentation. Because of the heterogeneous 
phenotype and potential lack of symptoms, diagnosis may be difficult, especially if fertility is not compromised.

• Patients with low semen parameters may require further assisted reproductive techniques to achieve pregnancy. 
Genetic evaluation is recommended prior to proceeding.

• Careful screening of these patients and referral to primary physicians is recommended for long-term follow-up 
given the increased incidence of associated comorbidities.

degrees of oligospermia. Phenotype 
can be variable. Genetic counseling 
is recommended for the infertile 
couple with 47,XYY to understand 
the potential risks of transmit-
ting this anomaly to offspring as 
well as health implications for the 
patient himself. Partners of men 
with total motile sperm counts  
. 5 million to 10 million can 
undergo intrauterine insemination 
whereas those with severe oligo-
spermia (, 5 million) may require 
IVF or ICSI to achieve pregnancy. 
Sperm fluorescence in situ hybrid-
ization or preimplantation genetic 
diagnosis can be considered.13,14,22

Conclusions
Men with 47,XYY syndrome have a 
diverse spectrum of clinical 
 presentation. Because of the hetero-
geneous phenotype and potential 
lack of symptoms, diagnosis may be 
difficult, especially if  fertility is not 
compromised. However, in our 
patients and in our review of the 
 literature, it appears that many 
men  with 47,XYY syndrome will 
likely have decreased fertility 
potential. These patients may ulti-
mately require assisted reproduc-
tive techniques in order to achieve 

pregnancy. Genetic evaluation  
is recommended prior to proceed-
ing. We recommend careful  
screening of these patients and 
referral to  primary physicians for 
long-term follow-up given the 
increased  incidence of associated 
 comorbidities. 
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