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Dear Sir,

I am Feride Iffet Sahin in Baskent University Faculty
of Medicine, Department of Medical Genetics, Ankara,
Turkey. We write to you about a case of 45,XY,der(13;
14)(q10;q10) in an azoospermic man as a result of  hypo-
gonadotrophic hypogonadism.

The most frequent form of Robertsonian transloca-
tion is between chromosomes 13 and 14 [1].  It is re-
ported to be a cause of male infertility [2–4].  The fre-
quency of Robertsonian translocation among infertile men
has been reported to be 1%, which is higher than that of
the normal newborn population [2, 5].  The translocated
chromosomes cause inappropriate pairing during male
meiosis and hinder normal sperm production, resulting
in oligo- and azoospermia.

A 34-year-old male patient was referred to the De-
partment of Medical Genetics from the Department of
Obstetrics and Gynecology, Baskent University Faculty
of Medicine,  for chromosome analysis and Y microdeletion
testing because of azoospermia as a result of hypogona-
dotropic hypogonadism.

During genetic counseling, we learned that the patient
was one of the seven children of a nonconsanguineous
married couple.  The patient’s mother had no miscar-
riages in her obstetric history.  All his married siblings
(three sisters and three brothers) had healthy children.

His two elder sisters each had two spontaneous abor-
tions in their obstetric history.  There were no other sig-
nificant findings in his family history.  Cytogenetic and
Y-deletion screening tests were performed after informed
consent was obtained from the patient.

The diagnosis of hypogonadotrophic hypogonadism
was made in the Endocrinology Department of our uni-
versity by low luteinizing hormone (LH), follicle-stimu-
lating hormone (FSH) and total testosterone levels 4 years
ago.  The baseline serum concentrations of thyroid-stimu-
lating hormone (1.32 µIU/L, normal range [n.r.]: 0.3–
4.0 µIU/L) and prolactin (211.64 mIU/L, n.r.: 25.20–
628.53 mIU/L), were normal, but those of FSH, LH and
total testosterone were very low in serum samples col-
lected on different occasions (0.19–0.44 mIU/mL, n.r.:
1–15 mIU/mL; 0.07–0.08 mIU/mL, n.r.: 2–10 mIU/L;
and 1.70 ng/mL, n.r.: 2.88–8.88 ng/mL, respectively).
Blood samples were obtained 0, 25, 75 and 90 min after
stimulation with 100 mg intravenous GnRH-a (Leuprolide
acetate; Lucrin, Abbott, France) for examination of FSH,
LH and total testosterone levels.  Extremely low non-
pulsatile FSH (1.24, 1.33 and 1.40 mIU/L, respectively)
and LH levels (0, 0.22 and 0.12 mIU/L, respectively) were
obtained after 0, 25 and 75 min, whereas a rise in total
testosterone levels was detected (0.2, 3.57 and 4.11 ng/mL
at 0, 75 and 90 min, respectively).  It is likely that the
pituitary insufficiently prevented the normal rise in se-
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rum FSH and LH levels.  Inhibin B levels were not ob-
tained because of the condition of our laboratory.

There was no history of episode of anosmia, head
injury or granulomatous diseases, such as tuberculosis
or excessive exercise.  No causative abnormalities were
detected in imaging studies, including magnetic resonance
imaging of hypophysis and computed tomography of the
head.  The patient was not married at the time of the
present study, and complained of sexual infantilism.  His
penis was measured at 6 cm and testicles were recorded
to be small.  Azoospermia was detected in spermiogram.
After the diagnosis, he was treated with testosterone and
human chorionic gonadotrophin (HCG) preparations for
6 months.  Total testosterone levels elevated after this
period (7 ng/mL) but azoospermia persisted despite nor-
mal testosterone levels.  After 6-month treatment, test-
osterone treatment discontinued and HCG was adminis-
tered for additional 6 months.  After this treatment period,
testosterone level was still in the normal range (total tes-
tosterone [6.51 ng/mL, n.r.: 2.88–8.88], free testoster-
one [20 pg/mL, n.r.: 6.2–28.1], FSH [1 mIU/L] and LH
[< 0.07 mIU/L] levels remained low and spermiogram
revealed 1–2 immotile spermatozoa).  Treatment proto-
col was shifted to Follitropin alpha 150 IU and HCG
1500 IU every other day and the patient was followed
for additional 2 years.  Although testosterone remained
normal, we could not detect any changes in the
spermiogram.  He was married during the 2-year follow-
up and consulted Assisted Reproduction Unit, Depart-
ment of Obstetrics and Gynecology, for further investi-
gation because of infertility.  In the scrotal ultrasonogra-
phy (USG), bilateral testicular atrophy and varicocoele
of the left testis was detected.  The spermiogram was
reported as azoospermia once more and testis biopsy was
performed.

Following the tissue processing, biopsies were em-
bedded in paraffin blocks.  Four-µm-thick sections from
each specimen were taken and stained with hematoxylin
and eosin (HE).  Microscopic evaluation of HE stained
sections revealed thickening in basement membranes of
seminiferous tubuli.  Most of the tubuli were composed
only of sertoli cells.  Few tubuli contained germ cells
showing maturation up to the spermatide I–II level.  The
diagnosis was incomplete maturation arrest.

Chromosome analysis was made from peripheral
blood lymphocyte cultures according to standart proto-
cols and Trypsin-Giemsa banding (GTG) at the 450–
500 band level was performed.  Karyotype analysis was

made in 30 metaphase spreads resulting in 45,XY,der
(13;14)(q10;q10) (Figure 1) [6].

Genomic DNA was isolated from peripheral blood
samples by DNA isolation kit (Roche Diagnostics, Code:
1 796 828, Mannheim, Germany).  Microdeletion analy-
sis was carried out using two primers (sY 84 and sY 86)
for AZFa, three primers (sY 131, sY 143 and sY 164) for
AZFb and five primers (sY 152, sY 254, sY 255, sY 277
and sY 283) for AZFc regions, and polymerase chain
reaction (PCR) products were analyzed by running in
2% agarose gels.  No deletions were detected.

In the current case, our patient had a Robertsonian
translocation involving chromosomes 13 and 14.  In the
Robertsonian translocations, prophase I of meiosis re-
sults in a trivalent structure because of the rearrange-
ment of the chromosomes, and results in alternate
segregation.  Changed segregation patterns might result
in balanced or unbalanced gametes and offspring.  Un-
balanced offspring are usually lost by spontaneous abor-
tions [7].

Male infertility is associated with structural chromo-
some abnormalities [3].  Meiotic behavior of transloca-
tion chromosomes results in different degrees of meiotic
arrest and oligozoospermia or azoospermia are found in
these patients [4].  Luciani et al. [8] investigated the
mechanism of segregation in meiosis in a der(13q;14q)
carrier.  They tried to elucidate the reason for spermato-
genesis arrest in men.

Sex vesicle formation occurs in male pachytene and
X and Y chromosomes together are responsible for the
structure.  No sex vesicle is formed during female meiosis
[9].  In XXY males, no sex vesicle formation is observed
in cells with an XX bivalent and X-chromosome inactiva-
tion cannot occur, which leads to meiotic arrest [3].

In der(13q;14q) patients, a trivalent configuration

Figure 1. Karyotype of the patient showing the translocation.
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occurs in meiosis between the normal and translocation
chromosomes.  They completely pair from band p11 to
the distal long arm.  The normal and translocated chro-
mosomes differ in a lightly stained region distal to the
short arm.  With silver staining methods, the region was
heavily stained in normal chromosomes, indicating the
nucleolar organizing region (NOR).  In translocation
chromosomes, the NOR region was not stained.  This
trivalent interacts with the sex vesicle through the X
chromosome, not the Y chromosome [8].  The interact-
ing region is the centromere of the translocation
chromosome.  The normal chromosomes joining the triva-
lent structure associate with other acrocentric bivalent
chromosomes through their NOR regions [8].

During spermatogenesis, both the X and Y chromo-
somes undergo transient inactivation through epigenetic
mechanisms such as histone modifications [10, 11].  The
interaction of the translocation chromosome with the X
chromosome in the sex vesicle interferes with X chro-
mosome inactivation [8].  This interaction has been re-
ported in a male with a balanced translocation [8].  Inter-
ference of X inactivation interacts with the gametogen-
esis in male patients by disturbing the orderly functions
of biochemical machinery and results in oligozoosper-
mia or azoospermia.

Luciani et al. [8] reported the interaction rate of the
translocation chromosome with the sex vesicle as 61%
in their study.  The rest of the meioses do not involve the
interaction of the translocation chromosome with the sex
vesicle.  This probably explains why not all der(13q;14q)
carriers are azoospermic.  In our patient, the reason for
azoospermia is probably the high percentage of this
interaction.

To our knowledge, this is the first report of azoo-
spermia secondary to chromosomal defect of der(13q;
14q) complicated by a pituitary problem.  We conclude
that relevant physicians have to take into account other
causes of azoospermia when evaluating hormone treat-
ment failure in azoospermia as a result of hypogonado-
tropic hypogonadism.

We informed the patient and offered preimplantation

genetic diagnosis (PGD), because we believe that sperm
fluorescence in situ hybridization analysis will be
unbeneficial.  During the genetic counseling the patient
wanted to try at least one cycle of in vitro fertilization
(IVF) and is taking medication 150 IU follitropin alpha
every other day and 250 mg choriogonadotropin alpha
every other day.  If IVF succeeds, PGD will be per-
formed on blastomere biopsies.

References

1 Therman E, Susman B, Denniston C. The nonrandom partici-
pation of human acrocentric chromosomes in Robertsonian
translocations. Ann Hum Genet 1989; 53: 49–65.

2 Tuerlings JH, de France HF, Hamers A, Hordijk R, Van Hemel
JO, Hansson K, et al. Chromosome studies in 1792 males
prior to intra-cytoplasmic sperm injection: the Dutch
experience. Eur J Hum Genet 1998; 6: 194–200.

3 Egozcue S, Blanco J, Vendrell JM, Garcia F, Veiga A, Aran B,
et al. Human male infertility: chromosome anomalies, meiotic
disorders, abnormal spermatozoa and recurrent abortion. Hum
Reprod Update 2000; 6: 93–105.

4 Morel F, Roux C, Bresson JL. FISH analysis of the chromosomal
status of spermatozoa from three men with 45,XY,der(13;14)
(q10;q10) karyotype. Mol Hum Reprod 2001; 7: 483–8.

5 Escudero T, Lee M, Carrel D, Blanco J, Munne S. Analysis of
chromosome abnormalities in sperm and embryos from two 45,
XY,t(13;14)(q10;q10) carriers. Prenat Diagn 2000; 20: 599–
602.

6 Mitelman F. ISCN (An International System for Human Cy-
togenetic Nomenclature)1995. Basel: S Karger, 1995.

7 Shah K, Sivapalan G, Gibbons N, Tempest H, Griffin DK. The
genetic basis of infertility. Reproduction 2003; 126: 13–25.

8 Luciani JM, Guichaoua MR, Mattei A, Morazzani MR.
Pachytene analysis of a man with a 13q;14q translocation and
infertility. Behavior of the trivalent and nonrandom association
with the sex vesicle.Cytogenet Cell Genet 1984; 38: 14–22.

9 Vidal F, Navarro J, Templado C, Brusadin S, Egozcue J. Syn-
aptonemal complex studies in a mosaic 46,XY/47,XXY male.
Hum Genet 1984; 66: 306–8.

10 Migeon BR. X-chromosome inactivation: molecular mechanisms
and genetic consequences. Trends Genet 1994; 10: 230–5.

11 Khalil AM, Boyar FZ, Driscoll DJ. Dynamic histone modifi-
cations mark sex chromosome inactivation and reactivation
during mammalian spermatogenesis. Proc Natl Acad Sci USA
2004; 101: 16583–7.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


