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Two Siblings With Complete Globozoospermia
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Abstract

Although globozoospermia (round-headed spermatozoa) is encountered as 0.1% of the infertile population, familial
appearance of globozoospermia is extremely limited. In this report, we aimed to describe two male siblings of 26 and 45 years
of age with the clinical and pathological details of complete globozoospermia. Both light and electron microscopic
examinations were performed for the diagnosis. Of note, the karyotype analyses of the two siblings revealed 46+XY without
any microdeletion on chromosome Y. In the available literature, there are only six more reports describing familial
globozoospermia. Although association with several aneuplodies has been reported, specific numerical or ultra structural
abnormalities in somatic or sex chromosomes have not been clarified. In this sense, the low incidence of the familial
globozoospermia may be the primary cause of the failure to demonstrate any specific inheritance in such cases. However,
documentation of siblings with globozoospermia may warrant strong and undetected genetic evidence for the pathogenesis
of the globozoospermia.
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Ozet
Komplet Globozoospermili Tki Kardes

Her ne kadar komplet globozoospermi tiim infertil popiilasyonda %0.1 oraninda izlenebilirse de, ailevi globozosperminin gorii-
niimii cok daha nadirdir. Bu makalede 26 ve 45 yaslarindaki erkek kardeglerin klinik ve patolojik 6zellikleri tanitilmaya calr-
stlmistir. Komplet glozoospermi tanist igin hem 1stk hem de elektron mikroskopisinden yararlanilmistir. Ayrica, yapilan karyo-
tip analizinde her iki kardegin kromozomsal yapist 46+XY olarak bulunmustur ve Y kromozomu tizerinde herhangi bir delesyon
saptanmamistir. Mevcut literatiir gbzden gecirildiginde sadece alt1 ailevi globozoospermi rapor edilmistir. Her ne kadar az sayi-
da andploidi vakast belirtilmis olsa da, somatik veya seks kromozomlarina ait spesifik sayisal veya ultra yapisal anormallik ta-
nimlanamamuistir. Bu anlamda, az sayida ailevi globozoospermi vakasinin mevcudiyeti, bu vakalara has bir kalitim tipinin gos-
terilememesi icin birincil sebep olabilir. Ancak, globozoospermili kardeslerin rapor edilmesi, globozoosperminin olusumunda
altta yatmast kuvvetle muhtemel bir genetik nedene dikkat ¢ekilebilmesi agisindan ¢nemli olabilir.

Anahtar sozciikler: erkek infertilitesi, teratozoospermi, sperm, sterilite

Introduction

Globozoospermia (round-headed spermatozoa) is well-
known but a rare abnormality which has been distinguished
in two subtypes. Type 1 (true round-head only syndrome) is
characterized by a spherical arrangement of the chromatin
and a complete lack of the acrosome. The spherically
arranged chromatin may be surrounded by varying amounts
of cytoplasm (1). Type 2 globozoospermia consists of round-
headed sperms that have abnormally spherical chromatin
with a formation of the acrosome (2, 3).
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According to the available literature, there is paucity of data
for the exact etiology of globozoospermia. Therefore, a wide
spectrum of abnormality had been demonstrated in patients
with round-headed spermatozoa (4). For example, higher
level of sperm aneuploidy (5) and abnormalities in the
nucleus, presumably in chromatin packaging (1) have been
noted in the available literature. Besides, abnormalities in
sperm binding to the egg vestments (6) and the absence of
the putative oocyte-activating factor (2) were shown. Due to
clinical and ultrastructural findings, it is generally thought to
be a sterilizing pathology; but, fertilization and pregnancies
can be achieved with intracytoplasmic sperm injection
(ICSI). The variety in the success rate of pregnancy and
fertilization in ICSI cycles may be associated with the
dominant pathology in the individual with globozoospermia.
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In this report, we aimed to present two siblings with
complete globozoospermia. Although globozoospermia
(round-headed spermatozoa) is encountered as 0.1% of the
infertile population (7), familial appearance of
globozoospermia is extremely limited. The demonstration of
siblings with globozoospermia may point towards an
undetected inheritance for the transmission.

Case

A 26-year old male patient was admitted to our department
with primary infertility of 6 years duration. Medical history,
physical and genital examinations of the patient and his
female partner revealed nothing significant. Transvaginal
ultrasonography and hysterosalpingography of the female
patient presented normal genital structures. Based on the
criteria for semen analysis of the World Health Organization
(Lab manual, 4™ edition; 1999), main semen characteristics
were as follows; volume=4.2 ml, concentration=120x10%/ml
and total motility=70%. However, the semen morphology
revealed a diagnosis of complete globozoospermia (100%,
Type 1) which was stained with Diff-Quik as described
elsewhere (8). Of interest, after a detailed consultation with
the couple, the sibling of the man was noticed to be infertile
for the duration of 20 years. The sibling was 45 years old
and never had been evaluated for infertility earlier due to
socioeconomic factors. The semen characteristics of the
sibling were as follows: volume=3.9 ml, concentration=
90x10%ml, morphology=complete globozoospermia (100%,
Type 1). The medical history of the siblings was not
significant. The urological examinations, biochemical and
hormonal assays of both brothers were found to be usual.
The examination of the round-headed spermatozoa of the
first (a) and second (b) sibling under electron microscopy has
shown absence of acrosomal structures (Figure 1). A normal
peripheral blood leucocytes karyotype (46+XY) was
obtained for both brothers. In addition, no microdeletion on
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chromosome Y was noted. Notably, the siblings have two
more brothers and three sisters. Each of them has had one or
more children and does not suffer from infertility.

Discussion

Once a couple present with primary infertility, the semen
analysis is thought to be the initial examination of the male.
Although oligospermia and impaired motility have been
associated with lower fecundity rate, the deleterious impact
of isolated teratozoospermia is not clear (9). There is paucity
of data for the importance of lower morphological scores in
the presence of normal total sperm count and motility rate
both in normal and assisted cycles. However, well defined
morphological  abnormalities such as  complete
globozoospermia and pin-head have been strongly associated
with sterility even in assisted reproductive cycles (7, 10). Of
interest, the outcome of intra-cytoplasmic sperm injection
(ICSI) cycles found to be lower when compared with
patients with male factor rather than specific morphological
abnormalities (7). Therefore, examination of sperm
morphology should not be underestimated in order to define
specific sperm abnormalities in male patients with infertility.

The association between male infertility and numerical/
ultrastructural abnormalities in the sex chromosomes has
been widely reported. Genetic causes may account for
10-15% of severe male infertility including chromosomal
aberrations and single gene mutations (11). However,
chromosomal abnormalities of sperm in patients with
globozoospermia have not yet been well characterized (12).
Although Vicari et al. (13) have suggested a normal level of
chromosomal aneuploidies in patients with globozoospermia,
Ditzel et al. (12) reported a positive correlation between
globozoospermia and higher chromosomal aneuploidies of
the chromosomes 13, 16, and 21. Therefore, someone may
hypothesize that in patients with globozoospermia, a higher

Figure 1. The electron microscopy of round-headed spermatozoa of the first (a) and second (b) sibling, TEM (x600). No acrosomal structures
are visualized. Photomicrographs courtesy of Sargon M, MD, Hacettepe University, Department of Anatomy.
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Table 1. The available literature for siblings with globozoospermia

Author, year Siblings Findings
Kullander and Rausing, 1975 Two siblings » No disturbance of the endocrine functions.
» The blood cells were of 46+XY karyotype.
* Investigation of meiosis showed rudimentary second division.
Florke-Gerloff et al., 19845 Two siblings » The father of the two brothers with exclusively acrosomeless spermatozoa had

and their father

more than 94% of normally shaped spermatozoa. However, only 10% of these

spermatozoa were acrosin positive and only 30% were positive for the outer
acrosomal membrane.

Dale et al., 199415

Two siblings » Normal masculine development and/or a normal aspect of the genitalia.

» Sperm fusion capacity could not be triggered by increasing intracellular calcium.

Carrell et al., 1999'

Two siblings  Sibling no. 1 had severely increased aneuploidy of both sex chromosomes

(13.5% combined X,Y aneuploidy) and chromosomes 13 and 21
(85.5% and 38.5%, respectively).
» The levels of Protamine 1 and 2 were decreased in sibling no. 1.

Carrell et al., 200116

Three siblings » The sperm aneuploidy rate was significantly increased for chromosome

15 in sibling no. 1, the father of a conceptus with trisomy 15.
» Aneuploidy rates were also slightly increased for chromosomes X, Y,
and 18 in sibling no. 1.

Kilani et al., 20047

Five siblings » No noticable differences in sperm morphology or ultrastructure between the

samples of brothers with light and electron microscopy.
» Normal karyotype.

risk of creating aneuploid embryos after ICSI treatment
should be warranted.

A genetic basis for globozoospermia was suspected and is
supported by limited number of reports of families with two
or more affected siblings (1,5,14-17) (Table 1). Although,
some authors suggested that the inheritance of familial
globozoospermia may be autosomal recessive (14),
autosomal dominant (18), or polygenic (5), the exact mode
of inheritance is not clear. By investigating the occurrence of
sperm defects in consanguinity, Baccetti et al. reported no
additive evidence for an autosomal recessive condition in
case of globozoospermia (19). Also, evidence for the
participation of Y chromosome microdeletions in
globozoospermia could not be established (20). In a recent
study (21), a consanguineous family with three affected
brothers, in whom the authors identified a homozygous
mutation in the spermatogenesis-specific gene SPATA16 has
been presented. In our patient, we also failed to present any
microdeletion in chromosome Y. The presence of two more
brothers without any fertility problems may, though not
totally exclude the environmental influences. Also, there had
been no one suffering from infertility among the family
members of the sibling’s parents.

In conclusion, the familial appearance of globozoospermia is
extremely rare and the underlying inheritance is not clear.
Although several aneuplodies have been reported (Table 1),
specific numerical or ultra structural abnormalities in somatic

166

or sex chromosomes have not been clarified. We also failed to
show such an aneuploidy or microdeletion. The lower
incidence of the familial globozoospermia seems be the main
reason in order to demonstrate any specific inheritance in the
available studies. However, documentation of the clinical and
genetic findings of the siblings with globozoospermia may
contribute to describe the pathogenesis of the disorder.

References

1. Carrell DT, Emery BR, Liu L. Characterization of aneuploidy rates,
protamine levels, ultrastructure, and functional ability of round-headed
sperm from two siblings and implications for intracytoplasmic sperm
injection. Fertil Steril 1999;71:511-6.

2. Baccetti B, Renieri T, Rosati F et al. Further observations on the
morphogenesis of the round headed human spermatozoa. Andrologia
1977;9:255-64.

3. Singh G. Ultrastructural features of round-headed human spermatozoa.
Int J Fertil 1992;37:99-102.

4. Holstein AF, Schirren C, Schirren CG. Human spermatids and
spermatozoa lacking acrosomes. J Reprod Fertil 1973;35:489-91.

5. Florke-Gerloff S, Topfer-Petersen E, Muller-Ester] W et al.
Biochemical and genetic investigation of round-headed spermatozoa in
infertile men including two brothers and their father. Andrologia
1984;16:187-202.

6. Anton-Lamprecht I, Kotzur B, Schopf E. Round-headed human
spermatozoa. Fertil Steril 1976;27:685-93.

7. Dam AH, Feenstra I, Westphal JR et al. Globozoospermia revisited.
Hum Reprod Update 2007;13:63-75.

8. Enginsu ME, Dumoulin JC, Pieters MH et al. Evaluation of human
sperm morphology using strict criteria after Diff-Quik staining:
correlation of morphology with fertilization in vitro. Hum Reprod
1991;6:854-8.

9. Szczygiel M, Kurpisz M. Teratozoospermia and its effect on male
fertility potential. Andrologia 1999;31:63-75.




J Turkish-German Gynecol Assoc, Vol. 9(3); 2008

wash-Gep,
o &
%

- L}

12.

13.

14.

. Liu DY, Baker HW. Morphology of spermatozoa bound to the zona

pellucida of human oocytes that failed to fertilize in vitro. J Reprod
Fertil 1992;94:71-84.

. Ferlin A, Arredi B, Foresta C. Genetic causes of male infertility. Reprod

Toxicol 2006;22:133-41.

Ditzel N, El-Danasouri I, Just W, Sterzik K. Higher aneuploidy rates of
chromosomes 13, 16, and 21 in a patient with globozoospermia. Fertil
Steril 2005;84:217-8.

Vicari E, Perdichizzi A, De Palma A et al. Globozoospermia is
associated with chromatin structure abnormalities: case report. Hum
Reprod 2002;17:2128-33.

Kullander S, Rausing A. On round-headed human spermatozoa. Int J
Fertil 1975;20:33-40.

. Dale B, Iaccarino M, Fortunato A et al. A morphological and functional

study of fusibility in round-headed spermatozoa in the human. Fertil
Steril 1994;61:336-40.

16.

17.

18.

19.

20.

21.

(2] =
3 ¢ f
Wa.’}r'c#i pes®
Carrell DT, Wilcox AL, Udoff LC et al. Chromosome 15 aneuploidy
in the sperm and conceptus of a sibling with variable familial
expression of round-headed sperm syndrome. Fertil Steril
2001;76:1258-60.
Kilani Z, Ismail R, Ghunaim S et al. Evaluation and treatment of
familial globozoospermia in five brothers. Fertil Steril 2004;82:1436-9.
McKusick V. Mendelian inheritance in man. Baltimore: The Johns
Hopkins University Press, 1983.
Baccetti B, Capitani S, Collodel G et al. Genetic sperm defects and
consanguinity. Hum Reprod 2001;16:1365-71.
Gunalp S, Onculoglu C, Gurgan T et al. A study of semen parameters
with emphasis on sperm morphology in a fertile population: an attempt
to develop clinical thresholds. Hum Reprod 2001;16:110-4.
Dam AH, Koscinski I, Kremer JA et al. Homozygous mutation in
SPATALG6 is associated with male infertility in human globozoospermia.
Am J Hum Genet 2007;81:813-20.

167



