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Manual versus computer-automated semen analysis
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Summary

Objective: To evaluate agreement of conventional sperm analysis with computer-aided semen analysis (CASA) regarding concen-
tration, motility, and morphology using samples from infertile men. Materials and Methods: In this study a total of 195 male partners
of couples who underwent evaluation of infertility were included. All semen samples were examined by conventional method and
CASA in terms of morphology, motility, and concentration. Pearson correlation analysis and the Bland-Altman method were used to
assess correlation and agreement between conventional semen analysis and CASA measurements. Results: When the two methods were
compared in terms of concentration, motility, and morphology, there was a statistically significant correlation in all variables. The best
correlation was obtained for sperm concentration. However, there was a poor correlation for sperm morphology between conventional
method and CASA. Sperm concentration and morphology obtained by CASA were 14% and 87% lower, respectively; motility was
21% higher than the conventional method. Conclusion: Although CASA systems are objective and rapid, they should be evaluated in

terms of cost-effectiveness, however they may be useful in over-loaded assisted reproductive technique (ART) clinics.
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Introduction

Abnormalities in sperm production or function, alone or
in combination with other factors, account for 20-40% of
all infertile couples [1]. After a detailed investigation with
history and examination, semen analysis is generally de-
manded from male partners seeking fertility [2]. The find-
ings of sperm analysis do not only clarify the etiology of
infertility but also assist the management of treatment. Nev-
ertheless, despite simplicity of semen analysis, careful
analysis and a great deal of technical expertise is crucial
for confidential results.

The method for conventional semen analysis is a some-
what subjective and time-consuming technique and inter-
observer variability should not be disregarded [3].
Alternatively, computer-aided semen analysis (CASA) is
developed to improve accuracy of sperm count and to es-
tablish a standardized method of test. However, the success
of the technique is based on the advancement of technol-
ogy, analytic conditions, and skills of the technicians. Ad-
ditionally, the current data about their role for prediction of
pregnancy either in natural conception or assisted repro-
duction cycles is still inconclusive [4].

The aim of current study is to evaluate agreement of
conventional sperm analysis with CASA regarding con-
centration, motility, and morphology using samples from
infertile men.

Materials and Methods

A total of 195 male partners of couples who underwent eval-
uation of infertility were included in this study. All semen sam-
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ples were obtained in Hacettepe University, School of Medi-
cine, Andrology Laboratory according to the local and World
Health Organization (WHO) Laboratory Manual for the Exam-
ination of Human Semen and Cervical Mucus Interaction guide-
lines [S5]. Specimens were obtained by masturbation after three
to five days of sexual abstinence into sterile polypropylene con-
tainer and allowed to liquefy for a minimum of 30 minutes at
37°C before semen analysis.

Conventional manual analysis was performed according to the
methods described by the WHO guidelines [3]. Briefly, the con-
centration of spermatozoa was determined by using Makler
counting chamber by single observer. Regarding the motility
ratio, minimum of 200 spermatozoa were evaluated. Motility of
each spermatozoon was classified as progressive motile, non-pro-
gressive motile, and immotile. Sperm morphology was assessed
by Kruger’s strict criteria after observing 100 spermatozoon per
slide [9].

Aliquots of the same semen samples were also examined with
CASA for sperm concentration, motility, and morphology.

Statistical methods

SPSS 16.0 statistical analysis software was used to evaluate
variables. Pearson correlation analysis was used to assess cor-
relation between conventional semen analysis and CASA
measurements. The Bland-Altman method was used to as-
sess agreement between conventional semen analysis and
CASA measurements. The p values less than 0.05 were con-
sidered as statistically significant.

Results

The mean male age was 31.6 + 6.2 years and mean ab-
stinence duration was four + 1.4 days. The mean sperm
volume was 3.7 = 1.7 ml. The descriptive statistics of
semen parameters assessed by conventional method and
CASA are given in Table 1. When the two methods were
compared in terms of concentration, motility and mor-



M. Kose, L.Karakoc Sokmensuer, A. Demir, G. Bozdag, S. Gunalp 663

0| B 2
]
Wk B o
A P [:}
19650 = 315- o
s i BLLED g ng +9850 < .8
E T s fo9, a2 Bl 0 on B
i £ # " son oo, 0 £ a +1955D
«- - gl L up g mt g g [ i S b LT 53
L 4 0 9% pa &% finmo g oo o o
0t g o o o Pl o 0P =
g K L g ;Eu :mﬂu ‘JUDEDJFDE “.‘E Mean 55 nnnnr.nn Du
L 2.2} o T%n o O 'Y z - - -
g $ Juu:c': DE"%EU?EHJD 3 ki T T =
0. 0.0 B fon g agf I::LJ 0o o 2 o @ o 13
£ £l 5 8 2| "e%e” o
R ‘g o ﬂ\ﬁun:llJ g8 49850 E‘ o 5 ey
E al S e s T -l p— g i i G 5
* o o : a : '
g =
]
5 A00f., . 2 2 " " B L L | | | 0 I I I L L L L
L [] ] (L] [50] E ] F= 0 a0 40 (1] B 100 ] 2 4 L] B n 12 1"

wemape of casl average of casa motility-conventional motility

average of casa morphology-conventional morphology

a. Sperm concentration b. Sperm motility c. Sperm morphology

Figure 1. — Bland-Altman plots showing methods differences (conventional vs CASA). Solid lines represent mean differences and dot-
ted lines indicate limits of agreement.

Table 1. — The descriptive statistics of semen parameters assessed by conventional semen analysis and CASA.
Concentration (x10%ml) Motility (%) Morphology (%)
Mean (SD) Range Mean (SD) Range Mean (SD) Range
Conventional 554(40.5)  4-232 578(19.7) 0-95 1.5 (1.6) 0-9
CASA 544(36.6) 73-1939 427(242) 09-939 28(.7) 0-20
p value <0.001 <0.001 <0.001

SD: Standard deviation.

phology, there was a statistically correlation between the
two method’s measurements in all variables (p < 0.001)

Table 2. — Correlation coefficient and mean differences of
conventional method and CASA.

(Tab]e 1) Sperm parameter Correlation  Mean bias (upper and
The best correlation was obtained for sperm concentra- : coefficient _ lower limits of agreement)
; . Concentration (x10° cells ml’) 0.84 -0.4 (-45.0-44.2)
tion. However, there was a poor correlation for sperm =
hol bet tional thod and CASA Motility % 0.62 -15.4 (-53.7-22.9)
morphology between conventional method an Morphology % 044 13 (53-80)

(Table 2).

Other than correlation analysis, when agreement was
tested between two methods by Bland Altman, the mean
biases (upper and lower limits of agreement) between con-
ventional method and CASA according to sperm concen-
tration, sperm motility, and sperm morphology are given in
Table 2 and depicted in Figure 1. While sperm concentra-
tion and morphology obtained by CASA were 14% and
87% lower, respectively, motility was 21% higher than the
conventional method.

Discussion

Conventional semen analysis with Makler chamber or
hemocytometer is simple and routinely used test for the
most of the andrology laboratories. Notwithstanding its
simplicity, it shows intra- and interlaboratory variations.
Therefore, there is a need to develop new methods to assess
semen quality objectively.

Initially, CASA was developed to perform more accu-
rate semen analysis. Its aim is to achieve standardized,

objective, and reproducible test for sperm concentration,
morphology, and motility. Use of CASA system in as-
sisted reproductive techniques (ART) laboratories as-
sumed to help in improvement of laboratory
standardization and quality control studies. Besides these
advantages, there are some disadvantages of CASA sys-
tem such as the cost of the equipment and extreme need
of validation.

There are some reports about CASA in andrology re-
search and veterinary practise. Authors concluded CASA
instruments were precise, efficient and reliable tool to eval-
uate fertility objectively and improve artificial insemina-
tion techniques [6, 7].

There are also a few studies in literature which com-
pare these two semen analysis methods in human sperm.
In one of them Cooper and Yeung compared two methods
according to percentage of rapidly progressive (grade a)
spermatozoa [8]. They reported that percentage of grade
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a spermatozoa from both methods were similar but did
not agree well with each other. Vested ef al. also com-
pared the two methods in terms of sperm motility and
concentration. They found the interclass correlation co-
efficients (ICE) for sperm concentration assessments was
high (0.92), whereas there was no correlation for rapidly
progressive and slowly progressive spermatozoa (ICC =
0) between the two methods. They also reported low cor-
relation (ICC = 0.54) for non-progressive sperm between
conventional and CASA assessments [9]. In another
study, authors concluded that CASA system was able to
provide sperm concentration and motility measurements
which were at least as reliable as current manual methods
[10].

In a recently published study, Lammers et al. reported
that correlation coefficients of both automated systems
with manual analysis were very high for sperm concen-
tration, total sperm number, motile sperm concentration,
and progressively motile sperm concentration. In same
study concerning morphology, specificity (Sp), and neg-
ative predictive values (NPV) of CASA versus manual as-
sessment were: SpCASA — 84%, NPVCASA — 96%,
respectively. As a result; they concluded that automated
sperm analysis systems can be considered as accurate
tools for routine sperm analysis, providing high quality
results and allowing better standardization than manual
analysis [11].

In the present study, sperm concentration, motility, and
morphology results were markedly similar between con-
ventional and manual methods (p < 0.001). However,
ICC was found high (0.89) for sperm concentration and
low for sperm motility and morphology, 0.62 and 0.44,
respectively. The accuracy of sperm concentration ap-
pears to be diminished in the presence of severe
oligospermia or excessive numbers of sperm [12, 13].
The high correlation found in the present study in terms
of sperm concentration might be due to the small sample
size or to the presence of phenomenal severe oligo-
polyspermia in the cohort.

Despite the similarity between two methods results,
measurements of sperm concentration, motility, and mor-
phology with CASA do not correlate very well with sperm
motility and morphology measurements of manual meth-
ods.

In conclusion, although CASA systems are objective
and rapid, they should be evaluated in terms of cost-ef-
fectiveness, however they may be useful in over-loaded
ART clinics.
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