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Abstract

Globozoospermia is a rare (incidence <0.1%) and very severe disorder, with major implications in male fertility. Total globozoospermia is
represented by the presence of spermatozoa with 100% rounded heads and a lack of acrosomes. These specific morphological modifications
seem to be connected to defects occurring in the last stage of spermatogenesis, spermiogenesis, and will result in anomalies of the acrosomal
reaction and a defective adherence of the spermatozoa to the oocytes zona pellucida. This will result in a failure of natural fertilization. This
article aims to present the case of a couple diagnosed and successfully treated for primary male infertility. The 26-year-old male partner
underwent two semen analyses that revealed the presence of fully rounded spermatozoa heads (morphological abnormality) and consequently
was proposed for in vitro fertilization treatment. Semen preparation and the use of assisted reproductive techniques, intracytoplasmic injection
of sperm cells into the assisted oocyte activation, have resulted in the conceivement of a healthy child. The particularities of this case lie in
the early recognition of the total abnormal globozoospermia morphology. This is the first case reported in Romania where specific assisted
reproductive techniques and treatments have resulted in a successful pregnancy for a couple with male total globozoospermia.
Keywords: male infertility, globozoospermia, assisted oocyte activation.

 Introduction
Infertility is defined as a couple’s incapacity to obtain
a pregnancy after one year of frequent and unprotected
sexual intercourse [1]. The male factor is represented by a
modification in one or more seminal parameters. Globally,
male infertility represents 40–50% of the total cases of
infertility and affects approximately 7% of males [2]. On
a world scale, over 186 million people are suffering of
infertility [3]. One of the rarer types is represented by
globozoospermia (incidence <0.1%), a morphological
modification of the spermatozoa heads. It is a severe
disorder that always leads to male infertility [4] and is
characterized by round headed and acrosomeless sperm
cells [5]. The spermatozoa have a very low or inexistent
level of phospholipase C-zeta (PLCζ), an important
physiological agent that is necessary to induce the activation
of the oocytes [6]. The primary morphologic defect is
characterized by an absent or gravely malformed acrosome.
The apparition of this defect takes place during spermiogenesis, and it most probably has its origins in a faulty
fusion of the acrosomal vesicles and in flaws of the
cytoskeleton, but the exact mechanisms are still unclear [4].
In literature, there have been two types of globozoospermia
described: type I and type II, although it is still up for
debate if they are variations of the same syndrome or if
they are the result of different deficiencies [7].

Type I globozoospermia is also known as total or
classical globozoospermia or as the rounded head and
acrosomeless syndrome. Because the spermatozoa with a
rounded head are not capable to fertilize the oocyte through
the penetration of the zona pellucida due to the inexistence
of the acrosome, this type of disorder leads to primary male
infertility [8].
The deoxyribonucleic acid (DNA) structure from the
heads of the spermatozoa with globozoospermia is not well
known. Some studies have identified an increased rate of
aneuploidy in sperm cells, a phenomenon studied with the
help of fluorescence in situ hybridization (FISH) [9].
Men suffering from type II globozoospermia present
in the ejaculate, besides round-headed acrosomeless sperm
cells (>25%), normal spermatozoa, therefore making this
an uneven pathology [10].
Before the discovery of intracytoplasmic sperm injection
(ICSI), patients with total globozoospermia were considered
sterile. Yet now, with the use of the ICSI, men with this
disorder can overcome the problem of infertility in a couple,
although, in general they still experience lower rates of
fertilization, pregnancy and birth, compared to other groups
of infertile males [11].
This article presents a successful case of pregnancy
and healthy birth after utilizing the ICSI, using sperm cells
from a man with globozoospermia and assisted oocyte
activation.
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Aim
The aim of this paper was to present an extremely rare
case of a Romanian patient with total globozoospermia
and the conceiving and ulterior birth of a healthy child
and to include a review of the literature, where very few
cases such as this have been reported.
 Case presentation
On March 2021, an infertile couple, with one year of
previous pregnancy attempts, was admitted for in vitro
fertilization (IVF) procedure: a 19-year-old female and a
26-year-old male. The woman already had one healthy
child from a previous relation. The medical history of both
partners did not reveal any major problems. The body
mass index was also normal. Laboratory analyses of the
female patient showed a hormonal profile in normal ranges:
the anti-Müllerian hormone (AMH) was 6.8 ng/mL. The
medical and physical history of the male partner, which
included a urogenital examination, was normal, with one
exception: a varicocele surgery on the left testicle in the
year 2020. Hormonal tests [follicle-stimulating hormone
(FSH), luteinizing hormone (LH), prolactin, testosterone,
inhibin B] were in normal ranges. Sperm analysis revealed
globular headed acrosomeless spermatozoa, indicating a
total globozoospermia. Seminal parameters were evaluated
according to World Health Organization (WHO) 2010
criteria [12]. Both partners had normal serological analyses
for hepatitis B, C, syphilis, and human immunodeficiency
virus (HIV).
Following the evaluation of the sperm parameters, the
couple was proposed for the IVF procedure and ICSI. In
addition, two other techniques are proposed: ZyMōt (the
selection of spermatozoa processed through this technique
will lead to a greater sample integrity and a lower degradation
of their DNA), compared to conventional methods of semen
preparation [13], and the artificial activation of the oocytes
with Calcium Ionophore, which pumps extracellular Ca2+
into the oocyte, against the concentration gradient, increasing
the Ca2+ concentration in the oocyte plasma and finally
activating the oocyte [14].
The male patient had collected three samples of fresh
sperm and their preparation took place using the ZyMōt
(ZyMōt Fertility, USA) technique to select only the mobile
spermatozoa with a minimum degree of DNA fragmentation.
The prepared samples were suspended in washing solution,
Sperm Medium (Cook Medical Ltd., Ireland), and kept
at 37°C and 6% carbon dioxide (CO2), in an incubator
(Cook Medical Ltd., Ireland).
Controlled ovarian hyperstimulation using short
gonadotropin-releasing hormone (GnRH) antagonist protocol
was performed, during the IVF, and several oocytes were
obtained (18 oocytes in total) from 26 follicles. The 18
oocytes were then washed in Gamete Buffer (Cook Medical
Ltd., Ireland) solution and incubated in fertilization medium
(Cook Medical Ltd., Ireland) at 37°C and 6% CO2 and
brought to an equilibrium under humidified conditions.
Just 14 oocytes were mature in metaphase II (MII) and
for every mature recovered oocyte, a single sperm was
selected and injected into the oocyte’s cytoplasm, using
an ICSI micro-injection pipette (5 μm inner diameter,

Gynemed, Germany). The oocytes were injected with the
partner’s sperm and immediately after injection were
activated for 15 minutes in the Calcium Ionophore
(Gynemed, Germany) solution.
Nineteen hours later, the fertilization assessment was
made and showed two fertilized oocytes with the presence
of the two polar bodies and two pronuclei (PNs), signs of
sperm–oocyte interaction. The development of embryos
until day 5 was observed in sequential culture media
(Cleavage and Blastocyst Medium, Cook Medical Ltd.,
Ireland), in low oxygen (O2) environment: a 6% CO2, 5%
O2 and 89% nitrogen (N2) Cook MINC incubator (Cook
Medical Ltd., Ireland), at 37°C. On day 5, the assessment
of the embryos was made according to Gardner’s grading
system and the criteria of the consensus [15].
As a result of the procedure, two blastocytes were
obtained. They were vitrified, thus avoiding the risk of
ovarian hyperstimulation for the patient. The vitrification
was done using Cryotop (Kitazato, Japan) type open system
straws and vitrification solutions (Kitazato, Japan) following
the manufacturer’s protocol.
Patient preparation for the transfer meant an ultrasound
(US) and hormonal analysis during a natural cycle immediately
after controlled ovarian stimulation. Warming an embryo
was done using thawing media (Kitazato, Japan) following
the manufacturer’s protocol. The transfer of the embryo
in the uterus was performed under US-guided control with
a Guardia Access Nano (Cook Medical Ltd., Ireland)
catheter.
The analyzed samples of sperm showed a concentration
of spermatozoa between 1×106 to 10×106/mL, with a
progressive mobility comprised between 5% and 20%
(Table 1). All spermatozoa presented, from a morphological
point of view, a rounded head, and a lack of acrosome
(Figure 1, A–C). In comparison, it can be observed that a
morphologically normal sperm cell displays an oval shaped
head, with a well-defined acrosome, intermediary piece,
and tail (Figure 2).
Table 1 – Sperm parameters of the patient and the
normal WHO 2010 parameters
Variable
Volume [mL]
Concentration
[106/mL]
Progressive
motility [%]
Non-progressive
motility [%]
Normal sperm
morphology [%]

2

1

0.8

Normal
parameters
(WHO2010)
1.5

1

7

1

15

20

20

5

32

10

10

5

–

0

0

0

4

First
Second Third
sample sample sample

WHO: World Health Organization.

Eighteen oocytes were extracted, and 14 oocytes were
in MII. These 14 were injected with the partner’s spermatozoa
(Figure 3) and immediately after injection, they were
activated in the Calcium Ionophore solution. After 19 hours,
the fertilization was evaluated and it was ascertained that
from the 14 oocytes, two were fertilized and presented
two PNs and two polar bodies (Figure 4, A and B). After
72 hours from the ICSI procedure, the evolution of two
“A quality” embryos can be observed, with eight blastomeres
(Figure 5, A and B).
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Figure 1 – (A–C) Globozoospermia. Microscopic evaluation of the spermatozoa: rounded head and lack of acrosome
(black arrow) (100×).

tightly packed numerous cells which, during embryonal
development, will form the fetus and the trophectoderm
– multiple cells organized in a lax epithelium –, which
will form the placenta.
After warming and transferring one of the blastocysts
(Figure 7), the result of the beta-human chorionic
gonadotropin (β-HCG) at 10 days post-transfer was of
95 mIU/mL, tripling after 48 hours. After the gestational
period, the patient delivered, through Caesarean section
(C-section), a perfectly healthy baby girl.

Figure 2 – Morphologically normal sperm cells (red
arrows). May-Grünwald–Giemsa staining (200×).

In day 5 of culture, two quality embryos could be
observed, marked 2AB (Figure 6, A and B), which were
vitrified. According to Gardner’s criteria, a blastocyst 2AB
is characterized as having a moderate degree of expansion
and presents a compact inner cell mass (ICM), with

Figure 3 – Images of ICSI procedure on mature MII
oocyte; extruded polar body at 12 o’clock position (200×);
using an ICSI pipette, a single sperm is injected through
the oolemma directly into the oocyte’s cytoplasm. ICSI:
Intracytoplasmic sperm injection; MII: Metaphase II.

Figure 4 – (A and B) The presence of
the pronuclei (green arrow) and the two
polar bodies (blue arrow) in the fertilized
oocytes (19 hours evaluation) (200×).

Figure 5 – (A and B) Embryo aspect at
72 hours after fertilization, presenting
eight “A quality” cells (200×).
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Figure 6 – (A and B) The aspect of the
day 5 cryopreserved blastocysts (200×).

Figure 7 – The aspect of the embryo two hours after
warming (200×).

 Discussions
Teratozoospermia is a spermatozoa anomaly represented
by shape modifications. Polymorphic teratozoospermia
comes into discussion when we encounter sperm cells
with multiple and diverse morphologic anomalies, while
monomorphic teratozoospermia is seen when all spermatozoa
present a unique anomaly. Globozoospermia is part of the
latter category and is also known as the rounded head sperm
cell syndrome [16].
In the case of globozoospermia, the only way in which
a couple can conceive their own biological child is by
using the ICSI methods [17]. Spontaneous fertilization in
such cases has not been previously reported in literature.
The absence of spontaneous fertilization is because
acrosomeless sperm cells are not capable to bind to the zona
pellucida and to further fuse with the oocyte’s membrane
[16]. In IVF, according to Rybouchkin et al. (1996) [18],
the process was improved when Calcium Ionophore was
added immediately after the injection of the oocytes. The
study suggested that the association between a normal
spermatozoon and an oocyte activates the factor that
normally determines the flux of Ca2+ needed for fertilization
to take place. In this case, the activation of the oocytes is
a spatiotemporal process, caused and adjusted by a series
of intracellular Ca2+ oscillations from the moment that the
sperm cell enters the ooplasma. This process is triggered by
the PLCζ [19], which has been marked, through immunofluorescence analysis, to be predominantly present in the
equatorial segment of the spermatozoon, but also in the
acrosome, post-acrosome, tail or sometimes a combination
of these segments [20]. Spermatozoa, which contain PLCζ,
encourage the release of Ca2+ from the intracellular deposits
of the oocyte through the hydrolysis of the membrane

lipids phosphatidylinositol 4,5-bisphosphate (PIP2) and,
in consequence, through the stimulation of the inositol
1,4,5-trisphosphate (InsP3) receptor’s Ca2+ signaling pathway.
This leads to the activation of the oocyte and early
embryogenesis [21]. For patients with globozoospermia,
anomalies of the spermatozoa and the lack of PLCζ will
not allow for fertilization to take place. Insufficient calcium
can lead to a failure in fertilization and splitting anomalies.
Therefore, through the artificial activation of the oocyte
after injection (ICSI), failures in fertilization can be avoided.
According to studies by Tejera et al. (2006) [22] and
Kamiyama et al. (2012) [23], previous instances of
successful deliveries of live babies have been reported,
because of oocyte treatment with Calcium Ionophore after
ICSI injection with rounded head sperm cells. On the other
hand, previous attempts of injecting the same type of
spermatozoa without prior activation of the oocytes has
led to failures in fertilization [24].
 Conclusions
After evaluating the available literature on the subject,
the case reported in this paper represents the first instance,
in Romania, of a healthy baby resulted from assisted
reproduction techniques using spermatozoa from a patient
with total globozoospermia and aided by the Calcium
Ionophore oocyte activation method.
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