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Study question: To characterize the origin and meaning of round cells (RC) in the human 
ejaculate. We question the relationship of this sporadic marker with male gamete characteristics. 
We also wonder about the embryo developmental competence of spermatozoa presenting with RC. 
Summary answer: RC are not related to infectious agents but are almost exclusively comprised of 
multiple, haploid nuclei generated during an offset spermatogenesis. RC may serve as an indicator 
of an injured germinal epithelium caused by a seasonal ailment affecting sperm production, 
chromatin integrity and sperm aneuploidy. 
What is known already: The source of round cells in the ejaculate has always been a puzzling 
conundrum. The lack of an association of round cells with infectious agents together with their 
apparent beneficial effect on the competence of the male gamete's contribution to embryo 
developmental has further contributed to this equivocal interpretation. 
Study design, size, duration: A total of 4,810 men undergoing male infertility screening over a 24-
month period were included in this prospective study. Specimens utilized for ART were grouped 
according to [RC] 1-1.9 and ≥2x106/mL and compared to a control. LeucoScreen™, cytoplasmic 
markers, ploidy assessment, and TUNEL assay were used to typify RC. 
Participants/materials, setting, methods: Ejaculates were grouped in relation to RC amount and 
evaluated for ART outcome. In men with repetitive observations, semen parameters were assessed 
in relation to the RC occurrences throughout the calendar year. To assess their spermiogenic stage, 
round cells were stained for ploidy, DFI, vimentin, inhibin, and protamine. 
Main results and the role of chance: Prevalence of samples with RC was 5.4%(n=261) with 
normal semen parameters. RC were comprised mostly of immature germ cells (IGC)(range 
0.79-24.9million) with the remainder being WBC at 26.7%. Most specimens (97%) were negative 
for uropathogens. IGC were composed of single or multiple haploid nuclei similar to that of 
spermatozoa, but decondensed with lower protamine content. Spermatozoa with IGC had a higher 
DFI (P=0.0001) and aneuploidy (P=0.0001). The DFI of IGC itself was higher than the 
accompanying spermatozoa (P=0.0001). Men (n=27)(42.3±8yrs) that underwent 33 ICSI cycles 
with their female partner (38.0±4yrs) reported decreased number of ongoing pregnancies and 
deliveries, but yielded higher pregnancy losses than a control (P<0.05). Manifestation of RC had a 
biannual distribution overlapping the influenza profile of New York State. 
Limitations, reason for caution: Seminal round cells are linked to the integrity of 
spermatogenesis and may bring new insights into the mechanism of recovery of the germinal 
epithelium following ordinary insult. However, ART outcome’s correlation with the presence of this 
marker needs farther evaluation. 
Wider implications of the findings: Genetic and epigenetic assessments of RC portray them as 
abnormal spermiogenic products engulfed in sloughed sertoli-cell cytoplasm. This suggests that the 
appearance of RC represent an effort by the germinal epithelium to restore spermatozoa production 
following an insult, as proven by the subsequent increase in sperm concentration. This accelerated 
turnover yields spermatozoa with increased DFI and aneuploidy. The apparent relation to seasonal 
illness may widen our understanding of the fluctuations of male fertility. 
Study funding/competing interest(s): Reproductive Medicine, Weill Cornell Medical College 
Trial registration number: N/A  

The presence of round cells (RC) in a seminal 
sample has always been a puzzling finding. As 
per the WHO guidelines, RC are considered 
leukocytospermia at a concentration of 1 x 106/ml 
or more and have been regarded as a means to 
gauge infectiousness of an ejaculate often 
inducing physicians to screen for bacterial 
growth. Because of the putative link with an 
infective agent, RC presence has been 
investigated for its role on the embryo 
developmental capability of the sibling gamete 
with conflicting effects on pregnancy outcome.  

This puzzling RC phenomenon has induced us 
to characterize the origin and meaning of RC in 
the human ejaculate. We questioned the 
relationship of this sporadic marker with male 
gamete characteristics and also wondered about 
the embryo developmental competence of 
spermatozoa presenting with RC.  

The proportion of white blood cells (WBC) was 
assessed by a peroxidase assay, LeucoScreen™ 
(Vitrolife, Inc., Englewood, CO, USA; Fertility 
Technology Resources, Inc., Murphy, NC, USA), 
and at least 100 round cells were scored. Sperm 
DNA integrity analysis by TUNEL assay was 
carried out with the In Situ Cell Death Detection 
Kit with Fluorescein Isothiocyanate (FITC; Roche 
Diagnostics GmbH, Mannheim, Germany). Slides 
were analyzed using an epif luorescent 
microscope at 1000X. At least 500 cells were 
counted for one single tally. Sperm chromatin 
structural assay (SCSA) was performed at an 
external facility. To assess the occurrence of 
aneuploidy in spermatozoa fluorescence in situ 
hybridization (FISH) for 9 chromosomes was 
used. A minimum of 1000 cells was assessed on 
an Olympus BX61 fluorescent microscope. When 
RC ploidy status was evaluated, 6 chromosomes 
were assessed in at least 500 cells. The resultant 
F ISH e r ro r was 2 -3%. To gauge the 
spermatogenic stage of immature germ cells 
(IGC), an estimation of the protamine nuclear 
content was carried out by aniline blue staining. 
Specific stains for Sertoli cell cytoplasmic 
remnants were performed with specific antibodies 
for vimentin and inhibin B.  

In a prospective fashion, a total of 4,052 men undergoing male infertility screening with mostly normal 
semen parameters were included. Prevalence of samples with RC identified in the ejaculate (Figure 1) 
was 5.4% (n = 264). Round cells were comprised mostly of immature germ cells (range 0.79 - 24.9 
million) with the remainder being WBC at 26.8% (Figure 2). Specimens (97%) with round cells were 
mostly negative for uropathogens (Figure 3).  
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Figure 1. The left panel evidence seminal round cells assessed at 200X under 

phase contrast at initial semen evaluation in a counting chamber (a), 
following a standard morphology stain (b) and following peroxidase assay 
(c). In the right panel under 1000X, a fresh multinucleated round cell (arrow) 
is visible with an adjacent spermatozoon (arrowhead, d), another 
multinucleated stained round cell (arrow) and degenerated spermatid 
(arrowhead, e), and top cell is a peroxidase reactive cell (leucocyte, arrow), 
and a peroxidase negative round cell (arrowhead, f).  

Figure 2. Germ cell to white blood cell ratio 
according to the number of round cells 
presents.  

Figure 3. Samples with round cells and 
uropathogen assessment.  

Spermatozoa with IGC had a higher DFI (P = 0.0001) and aneuploidy (P = 0.0001). The RC had a 
decondensed nucleus with lower protamine content and displayed a DFI higher than the accompanying 
spermatozoa (P = 0.0001; Figure 4). IGC were composed of either single or multiple haploid nuclei 
similar to those of spermatozoa (Figure 5). Characterization of the cytoplasm of round cells identified as 
IGC, stained positive for vimentin and inhibin B (Figure 6a,b).  
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Figure 4. Rate of fragmented DNA in round 

cells and sibling spermatozoa.  

Figure 6. Staining of seminal round cells with markers specific for Sertoli cell 
cytoplasm (vimentin, a), providing for each stain nuclear labeling (DAPI), 
solely for Sertoli cell intracytoplasmic components (inhibin B, b), and a 
merged image.  
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F i g u r e 5 . C y t o g e n e t i c s o f s e m i n a l 
multinucleated round cells carried by 
multicolor FISH assessing four chromosomes 
(X, Y, 15, 17) and confirming the haploid 
content of each individual nucleus.  

Genetic and epigenetic assessments of RC 
portray them as abnormal spermiogenic products 
engulfed in sloughed Sertoli cell cytoplasm. This 
suggests that the appearance of RC may 
represent a regenerative effort by the germinal 
epithelium to restore spermatozoa production 
following an insult. This accelerated turnover 
yields spermatozoa with increased DFI and 
aneuploidy. Their encasement into remnants of 
Sertoli cell cytoplasm may indicate that those 
cells in spite of the achieved meiotic completion 
have missed the check point that enable them to 
grow into a healthy spermatozoon. This 
discovery, however, does not enlighten us on the 
reasons for their appearance in the ejaculate but 
suggest a transient injury of the germinal 
epithelium.  
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A total of 45 men (43.0 ± 9 yrs) that underwent 54 
ICSI cycles with their female partner (38.3 ± 4yrs) 
reported a comparable clinical pregnancy rate but 
yielded a higher pregnancy loss than the control (P = 
0.02; Figure 7).  

The proportion of specimens with round cells appear 
to have a biannual distribution overlapping the flu 
epidemic profile of New York State in 2013-2014 
(Figure 8).  

Figure 7. Clinical outcome of patients presenting with or without 
round cells. 

Figure 8. This graph (a) indicates the monthly allocation of 
specimens with round cells throughout the calendar 
year. The bimodal distribution almost exactly overlaps 
the Positive Influenza Laboratory Results Reported to 
NYSDOH (b).  
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