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ABSTRACT
Background: Among the routine semen parameters,presence of round cells and morphological defects in sperms are important qualitative
parameters in semen analysis. Detailing the “round cells” and qualitative defects in sperms becomes important as these factors affect
fertility.In this study, we aim to categorise and assess the percentage of round cells and morphological defects of sperms in correlation
with total sperm count.
Methods: 70 random semen samples were included which were collected from males being evaluated for infertility. They were divided
into two groups based on the total sperm count. Papanicolaou stained smears were studied for categorisation of round cellsandqualitative
defects in sperms .These were then correlated with total sperm count.
Result: We observed that both the groups showed presence of round cells and morphological defects in sperms with a slightly higher
percentage in reduced sperm counts. Round cells observed in our study included immature germ cells, leucocytes and epithelial cells.
Frequent morphological defects were round head, large head and coiled tail.
Conclusion: Round cells and morphologically defect sperms are frequently observed in semen samples with reduced sperm counts
compared to normal sperm counts.
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Introduction

The prevalence of infertility is increasing in the recent years,
current data suggests that male factor contributes to1550% of the total cases. Male infertility is predominantly
due to deficiencies in the semen. So, the basic means
in evaluating male fertility is semen analysis which is a
non-invasive screening method. It forms the vital part in
diagnosing male infertility.[1,2,3]
Semen analysis involves both quantitative and qualitative
parameters, of which sperm morphology is an important
qualitative parameter which reflects the sperm production.
It also predicts the sperm fertilising ability. Abnormal
morphology of sperms is associated with reduction in
fertilisation rates.[3]
Apart from sperm morphology, review of literature
and WHO manual quotes the importance of detecting
the presence of “round cells” in semen analysis and the
need to differentiate them into spermatogenic and nonspermatogenic cells. [4]
The studies regarding qualitative defects like detection of
morphologically abnormal sperms and the significance
of “round cells” in semen samples have garnered lot of
importance after the advent of in-vitro methods of fertilization
when compared to studies of sperm count and motility.

The current study was done to explore the association of
sperm morphology and presence of round cells in reduced
sperm counts in correlation with normal sperm counts.

Materials & Methods

A descriptive study was done over a period of one year from
June 2017 to June 2018. Among the subjects attending
the laboratory for semen analysis, a total of 70 random
samples were included in the study.
Inclusion criteria-samples from subjects within 45 years
of age
Exclusion criteria-samples from subjects with age more
than 45 years, samples which did not liquefy even after 1
hour, samples with loss of semen during collection
Semen sample were collected by masturbation into a
sterile wide-mouthed plastic container, in the laboratory
after a minimum of 3 days of abstinence. The samples
were assessed after liquefaction for volume, colour, sperm
concentration, sperm motility and total sperm count.
Subjects were then divided into two groups based on the
sperm concentration (according to WHO lower reference
limit 15 million/ml)
Group 1 - Samples with reduced sperm count (< 15 million
/ml)

This work is licensed under the Creative Commons Attribution 4.0 License. Published by Pacific Group of e-Journals (PaGe)

A-272

Semen Analysis

Group 2 - Samples with normal semen analysis (≥15
million /ml)
Group 1 samples were further subcategorised intoCategory 1
Category 2
Category 3

0-5 million/ml
6-10 million/ml
11-14 million/ml

The relation between sperm morphology and presence of
round cells in each category of group 1 were assessed and
compared with that of group 2.
Sperm morphology was assessed from the smears prepared
using a drop of semen and by routine feathering technique,
fixed in isopropyl alcohol and stained by Papanicolaou
method. Minimum of 200 spermatozoa were examined
per sample (according to standards of 2010 WHO manual)
under oil immersion(100x). The total % of sperms with
normal morphology and abnormal morphology were
assessed and the type of abnormal forms were recorded.
We also assessed the percentage of background cells (round
cells) and subcategorised them into immature sperm cells,
epithelial cells and leucocytes.

Results

Routine semen parameters were assessed in 70 samples
included in the study. Samples were divided into 2 groups,
those with reduced sperm counts (<15 million/ml) and
group 2 with normal semen analysis. Abnormal sperms
were noted in 19/35 cases (54.2%) of group 1 and 15/35
cases (42.8%) in group 2(Fig 1-3). Presence of round cells
were noted in 20/35 cases in group 1 (57%) and 10/35
(28%) in group 2 as shown in table 1.
Group 1 with reduced sperm count was categorised further
depending on the sperm concentration. Abnormal forms
and round cells were assessed in each category. Category
1 showed majority of the abnormal sperm forms followed
by category 2. While the presence of round cells were more
common in the category 2 followed by category 1. (Table 2)
The differentials of round cells (leucocytes, immature cells
and epithelial cells) were assessed separately in group 1
and group 2. It was noted that round cells primarily seen
were immature cells, 75% in group 1(15/20) and 80%
(8/10) in group 2. (Fig 4-5).Epithelial cells and leucocytes
(Fig.5) were seen in both groups (Table 3).

Table 1: Number of semen samples with abnormal morphologies and round cells.
No. of cases
With abnormal sperm morphology

%

No. of case with round cells

%

Group 1
(reduced sperm counts)

19/35

54.2

20/35

57

Group 2
(normal sperm counts)

15/35

42.8

10/35

28

Table 2: Subcategorisation of cases with reduced sperm counts.
No of cases with Abnormal
morphology

%

No of cases with Round
cells

%

Category 1
(0-5 million /ml)

10/14

71

9/14

64.2

Category 2
(6-10 million /ml)

4/6

66.6

4/6

66.6

Category 3
(11-14 million /ml)

5/15

33.3

7/15

46.6

Table 3: Differential counts of round cells in each group.
Leucocytes

%

Immature sperm cells

%

Epithelial
Cells

%

Group 1

8/20*

40

15/20

75

10/20

50

Group 2

4/10**

40

8/10

80

3/10

30

*Group 1- 20 cases had round cells (denominator)
**Group 2 - 10 cases had round cells
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Graph 1. Distribution of abnormal sperms in Group 1 and Group 2.

Graph 2.Distribution of round cells in Group 1 and Group 2

Graph 3.Distribution of differentials of round cells in Group 1 and group 2.(LEU-Leucocytes; IMM-Immature sperm cells;
EPI-Epithelial cells
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Fig. 1; Morphologic defects in sperm.1-thick middle piece
2-pin head,3-globose head,4-bent neck.

Fig. 2; Morphologic defects in sperm.Large head.

Fig. 3: Morphologic defects in sperm.Coiled tail.

Fig. 4: Round cell.Spermatid.

Fig. 5: Round cell.Neutrophil.
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Statistical Analysis

Comparison of abnormal morphology between the two
groups shows that abnormal morphology is higher in group
2 which is statistically significant with a p value of <0.001
by X2 test (Chi square test) (Graph 1)
However, there was a negative correlation between the
type of morphological defect and total sperm count and X2
test showed there was no statistical significance with a p
value of 0.151.
The round cells were counted as percentage of the
total count in both the groups and was seen that their
percentage were more in the group with reduced sperm
counts. Statistical analysis of correlation showed that it
was statistically significant with a p value of 0.001 by X2
test. Hence there was positive correlation between round
cells and total counts with t value of -4.701(t value = test
statistic) (Graph 2)
Among the differential counts of round cells, correlation of
presence of leucocytes in both groups showed a negative
correlation between the leucocytes and sperm count and
was statistically not significant with a p value of 0.232 by
X2 test.
The same was observed with correlation of immature cells
in both groups, there was no statistical significance with p
value of 0.164 by X2 test.

Discussion

Sperm morphology is one of the important parameters in
semen analysis. Normal sperm contains head with smooth
oval configuration and well-defined acrosome, middle
piece and tail. [3,4]Morphological defects can be found
in different parts of the sperm and these defects can be
reversible or irreversible. [2]
Various studies have described with direct relation of
sperm counts and abnormal morphology. They have
reported that the defects increase with decreasing sperm
counts[1]. The same was observed in our study. The
percentage of abnormal forms in oligospermia was greater
than in subjects with normal sperm counts. Among the
subjects with low sperm counts, the number of abnormal
sperms increased with decreased count i.e 71% of the cases
showed abnormal sperms in the count less than 5 million/
ml, while in the sperm count of 11-14 million /ml only 33
% the cases showed abnormal morphology of the sperms.
Statistical analysis showed statistical significance by
Chi square test (X2) with a p value of <0.001.
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head, pin head, microhead. Abnormalities of the tail were
observed in fewer cases. And most of these cases had more
than one defect.
Only few studies have compared abnormal morphology
in reduced and normal sperm counts.[2,6,7] Moreover,
the presence of morphological abnormalities have been
associated with spontaneous abortion.[2,8,9]
Round cells in semen refers to spermatogenic cells like
immature sperm cells and non spermatogenic cells like
leucocytes and epithelial cells.[10,11] In our study, 57% of
the subjects in group 1 had round cells and 28% in group 2.
It was also observed that the percentage of round cells were
more common in moderate and severe oligospermia than in
patients with mild oligospermia. X2 test showed statistical
significance with a p value of 0.001
The differential counts of round cells showed 75% were
immature sperms in group 1 and 80% in group 2. Our
results were comparable to the study by Patil PS et al, [1]
Fedder et al,[12] Gandini et al [13] and Ariagno et al .[14]
The presence of immature cells provides us information
about the abnormalities in spermatogenesis and its
association with infertility.
Correlation of the presence of leucocytes in both the
groups showed equal incidence in both reduced and normal
sperm count. Hence, indicating a negative correlation
between leucocytes and sperm count and was statistically
not significant with a p value of 0.232. This was also
observed in a study by Patil PS et al[1] and Politich et al.
[15]
Also ,the presence of pus cells indicates inflammatory
condition of the male genital tract. [1,10] Abnormal
morphology and presence of round cells could be a cause
for male subfertility which requires further evaluation and
appropriate treatment after follow up. [1]
In the current study, correlation of abnormal morphology
and presence of immature sperms between reduced and
normal sperm counts proved that there is an increase in the
presence of abnormal sperms and immature sperms with
decreasing total counts.

Conclusion

Round cells and morphologically defect sperms are
frequently observed in semen samples with reduced sperm
counts compared to normal sperm counts.

Defects in the head are the most common[2,5]as observed in
our study. Various defects we observed were large head/
globose head. The next common findings were double

Correlation of round cells and morphological defects
in sperms with total sperm count acts as a screening
test for further evaluation in male infertility. Moreover,
differentiation of round cells and categorisation of
qualitative defects in sperms is of merit in assessing fertility
and plays an indispensable role in In-vitro fertilisation.
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