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CASE REPORT

Intracytoplasmic sperm injection (ICSI) and
chromosomally abnormal spermatozoa

Peter A.In’t Veld 1, Frank J.M.Broekmans3, ICSI procedure it was noted that all available spermatozoa
Henny F.de France5, Peter L.Pearson4, were now macrocephalic. Semen analysis showed a sperm
Math H.E.C.Pieters2 and Roelof J.van Kooij3,6 concentration of 153106 spermatozoa/ml, a progressive motil-

ity of 20%, 100% macrocephalic sperm heads (head area 25.41Department of Clinical Genetics,2Department of Obstetrics and
6 4.6 µm2 compared with 10.4µm2 in controls; mean6 SD;Gynaecology, Erasmus University and University Hospital,
P ,0.001), one to three tails per cell, and absence of theRotterdam,3Department of Obstetrics and Gynaecology, Room

F05.829, Heidelberglaan 100, PO Box 85500, 3584 CX Utrecht, acrosomal cap. After oocyte retrieval 15 oocytes in the meta-
4Department of Human Genetics, Faculty of Medicine and phase II stage were injected. Four oocytes displayed two
University Hospital,5Clinical Genetics Centre, Utrecht, The

pronuclei 18 h after injection and three embryos developed. TheNetherlands
possibility of chromosome abnormalities in the macrocephalic

6To whom correspondence should be addressed sperm cells and the genetic risks for an ICSI-derived pregnancy
were discussed with the couple who opted for continuation ofAn infertile couple was referred for intracytoplasmic sperm
the procedure and two embryos were replaced at the 6-cellinjection (ICSI) because of primary infertility and oligoas-
stage. The procedure did not result in a pregnancy.thenoteratozoospermia (OAT) in the male. It was observed

Because of the abnormal semen characteristics, the 31that although the sperm cells presented with an unusual
head size and multiple tails they were able to fertilize year old male was further investigated. A testis biopsy was
the oocytes after ICSI. Subsequent molecular cytogenetic performed and a reduced spermatogenesis was observed
analysis demonstrated de-novo chromosome abnormalities resulting in a Johnson score of 6. A family history revealed
in virtually all sperm cells with 40% diploidy and 24% that the patient was part of an East Mediterranean family
triploidy in addition to aneuploidy for the sex chromosomes. consisting of three brothers and four sisters; one brother was
Key words: intracytoplasmic sperm injection/chromosome normally fertile but the fertility status of the other siblings
abnormality/spermatozoa/oligozoospermia was unknown. The patient’s hormone concentrations were in

the normal range [testosterone 20 nmol/l; follicle stimulating
hormone (FSH) 6.0 IU/l; luteinizing hormone (LH) 3.8 IU/l])
and a normal 46,XY karyotype was found in all 200 peripheralIntroduction
lymphocytes examined.

Infertile oligozoospermic patients often display an enhanced Interphase fluorescent in-situ hybridization (FISH) was per-
frequency of phenotypically abnormal sperm cells. Althoughformed using probes for the chromosomes 18, X and Y in
such cells have been successfully used in intracytoplasmic

a three-colour and for chromosome 1 in a single-colour
sperm injection (ICSI), controversy exists over whether sperm

hybridization protocol. The multi-colour FISH analysis for
phenotype abnormalities are indicative of genotype abnormalit-

two sex chromosomes and an autosome allowed the distinction
ies (Engel et al., 1996). We present a case history of an

between aneuploidy for the sex chromosomes and variations
oligoasthenoteratozoospermic (OAT) patient with multiple

in the ploidy status in individual sperm cells (Blancoet al.,
phenotypic abnormalities in sperm cells and show that these

1996). Probes included satellite probes for the centromericcells are chromosomally abnormal.
regions for chromosomes X and 18; a satellite III probe for
the subcentromeric region of chromosome 1, and a satellite

Case report III probe for the heterochromatic region Yq12. All probes were
directly labelled with fluorophores and obtained commerciallyAn infertile couple first visited the in-vitro fertilization (IVF)
(Vysis Inc, Downers Grove, IL, USA). Sperm cells were fixedclinic in Utrecht in 1992. During fertility work-up, semen
in Carnoy’s fixative and brought onto coated glass slidesanalyses were performed and an OAT was found. Three
(Vectabond; Vector Laboratories, Burlingame, CA, USA).consecutive semen samples showed,2% normal sperm cells,
Decondensation was obtained by a 5 min incubation in a 1 M10% cells with enlarged sperm heads and various other
Tris–HCl solution containing 25 mM dithiothreitol (DTT) athead abnormalities in the remaining cells (World Health
pH 9.5 (Martiniet al., 1995). Dehydrated slides were denaturedOrganization, 1987). IVF was not advised because the chances
at 75°C in 70% formamide/23 sodium chloride/sodium citrateon fertilization were considered to be very low. The couple

returned in 1995 and were scheduled for ICSI. During the (SSC) and hybridized overnight at 37°C. The post-hybridization
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Figure 1. Fluorescence in-situ hybridization with probes for chromosome 18 (green), X (red) and Y (blue) on spermatozoa of an infertile
patient referred for intracytoplasmic sperm injection showing a signal distribution compatible with hyperhaploid (18,X,Y5 arrow) and
polyploid (18,18,18,X,X,Y5 arrowhead) spermatozoa (magnification31000).

Table II. Single-colour fluorescence in-situ hybridization (FISH) forTable I. Three-colour fluorescence in-situ hybridization (FISH) for
chromosomes 18, X and Y on sperm cells of an infertile male chromosome 1 on sperm cells of an infertile male

FISH signals Patient readings Control readingsFISH signals Patient readings Control readings
(range;n 5 3)

1 35.3 99.6
1,1 43.1 0.4–,X 0.1 0.8–1.2

–,Y 4.3 1.2–3.8 1,1,1 19.0 0
1,1,1,1 2.1 018,– 0.6 0.3–1.1

18,X 0.4 47.4–49.9
18,Y 1.2 44.5–47.6 Results are expressed as percentage of hybridizing cells with a particular

number of chromosome 1 signals in interphase nuclei of the patient18,XY 13.8 0.1–0.5
18,XXY 3.7 0 (n 5 232) or a normal control (n 5 522).
18,18,XY 27.6 0.1–0.9
18,18,XYY 2.3 0
18,18,XXY 7.9 0

red, green and blue fluorophores, and photographed using18,18,18,XY 4.3 0
18,18,18,XXY 10.7 0 MacProbe 2.5 image analysis software (Perceptive Scientific
18,18,18,XY 8.1 0 Instruments Inc, Chester, UK). Hybridization signals were18,18,18,18,XY 2.4 0

scored in the patient and in a series of controls with normal18,18,18,18,XXY 2.7 0
Other 10.3 1.2–2.5 sperm characteristics (World Health Organization, 1987).

Hybridization efficiency was 89% in the patient and 97–99%Results are expressed as percentage of hybridizing sperm cells with a
in the controls. Only sperm cells with well defined boundariesparticular chromosome composition in 1000 interphase nuclei per case.

Patient data are based on the analysis of two separate semen samples (500were scored; signals in a particular fluorescent colour were
cells per sample) showing similar signal distributions. considered to be multiple when separated by at least one signal

diameter.
In the patient, FISH on interphase nuclei resulted in a signalwash was performed in 0.43 SSC/0.3% NP-40 at 73°C for 2

min. Slides were examined using a triple filterblock (Leitz, distribution compatible with the virtual absence of normal
haploid cells (,2%) and the presence of diploid (40%) andWetzlar, Germany), allowing the simultaneous visualization of
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triploid (24%) sperm cells and hyperhaploid spermatozoa should be related to the incidence of chromosomally abnormal
embryos in both preimplantation and postimplantation stadia.aneuploid for the sex chromosomes (22%) (Figure 1; Table I).

Single colour FISH for chromosome 1 confirmed the presence Meanwhile, it seems advisable not to use macrocephalic, multi-
tailed and acrosome-less spermatozoa for injection purposesof diploid and triploid sperm cells (Table II). Most spermatozoa

(93%) were found to display both X and Y chromosomal without proper genetic screening.
signals suggesting that malsegregation of the sex chromosomes
and defects at the level of meiosis I were part of the underlying
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