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USE OF PHASE CONTRAST MICROSCOPY FOR THE 
EVALUATION OF HUMAN SPERM MORPHOLOGY 

KAMALA GOPALKRISIINAN e YARSIIA PAD\VAL 

SUMMARY 
Moq>hology of human spermatozoa was analysed hy hdght tield microscopy 

and phase contntst micn1scopy. Sets of 200 spennatozoa each wet·e analysed 
from 563 semen samples ohtained fnun men to he enn,Jicd fot·IVF-ET pn1gramme. 
The parametet·s studied wet·e total ahnonnal spennatozoa : ahnonnalities of 
head, midpiece and tail. The results ohtained fnlllt the two minoscopy systems 
showed good coJTclation (•·=0.911). The •·esults dcmonstntte that the easy opet·ation 
and reduced t·eJHll·tiong time and equal tu·edictahility of ph:tse contn1st system 
has detinite advantage ove1· lwight tield mict·oscopy. 

INTRODUCTION 
The morphological evaluation of sper

matozoa is one of the mostcritical, analytical 
and quantitative method to judge the quality 
of semen sample (Gopalkrishnanetal. 1992). 
Various authors have demonstrated sig
nificant correlations between sperm abnor
malities and infertility in humans (Amann, 
1981, Freund, 1962; Smith et al. 1977, 

/nstilute for Research in Reproduction (ICMR) Pare!, 
Mumbai. 
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Macleod 1970and Gopalkrishnan & Anand 
Kumar 1990). Different microscopic sys
tems like bright field, phase contrast, in
terference contrast systems have been used 
(Schmassmann et al. 1979 and Katz et al. 
1986) apart from sophisticated computer 
assisted techniques. Phase contrast is less 
expensive than differential contrast system 
and computer assisted automated systems. 
It is also easier to operate. There are a 
number of factors which cause var'iability 
in morphological evaluation. Among these 
are the methods of preparing the sample 
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(unavoidable for bright field microscopy), 
the microscopy system used, the expe
rience of the operator who analyses the 
sample, and number of cells analysed. The 
present study is mainly focussed on the 
advantages of phase contrast microscopy 
over the routine bright field optics for 
evaluation of sperm morphology. 

MATERIALS AND METHODS 
Semen samples were obtained from men 

(n=563) enrolling for IVF-ET programme. 
Samples were collected by masturbation 
into sterile beakers. After liquefaction, 30 
ul was taken, a smear was prepared, allowed 
to air dry, fixed in 1:1 alcohol ether for 
10-20minutes and stained by Papanicolaou's 
staining (Papanicolaou, 1942). The mor
phological analysis was done under oil with 
100 X objective. 10 ul drop of semen was 
taken in a test tube to which diluent (50 
g NaHC03 10 ml of 35% (V/V) formalin 
and distilled water were added to give a 

final volume of 1000 ml) was added. The 
sperm suspension was taken on a routine 
haemocytometer and covered with cover
s! ip. The sperm count was done under phase 
contrast microscopy. Morphological analysis 
of spermatozoa was done using the same 
haemocytometerpreparation. The morphol
ogy was assessed under phase with 40 X 
objective (Reichert 'Polyvar' microscope). 
The criteria used for morphologically normal 
sperm was as described in the WHO Manual 
(World Health Organization, 1992). 200 
spermatozoa were analysed for each 
microscopy system and for each sample. 
All smears we reassessed by a single observer. 
Stained smears were seen by bright field 
optics. Morphological analysis of head, 
midpiece, tail abnormalities and total 
abnormalities were done and the results 
expressed in percentage. 

OBSERVATION AND RESULTS 
The particulate matter like WBC, germ 

Tahle I 
MEAN AND STANDARD DEVIATION OF THE PERCENTAGE 

OF ABNORMAL SPERMATOZOA AND LINEAR CORRELATION 
COEFFICIENT VALUE (t·) BETWEEN RESULTS OBTAINED USING 

PHASE CONTRAST AND BRIGHT FIELD MICROSCOPY1
• 

Abnormalities Phase Contrast Bright Field Value of r 

Head 25.91 ± 29.66 29.69 ± 15.273 0.77 
Mid piece 27.51 ± 08.98 25.752 ± 08.86 0.66 
Tail 22.99 ± 10.03 21.282 ± 10.19 0.75 
Percentage 76.45 ± 14.19 76.70 ± 13.64 0.911 
Abnormal 

1. Sets of 200 spermatozoa each were analysed from 563 semen samples. 

2. p <0.05 
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cells, epithelial cells and Trichomonas 
vaginal is were identifiable in the wet smear 
preparation under phase contrast micros
copy. The amorphous particulate matter 
constituted mainly by the bacterial con
tamination was graded on a nil-++++ scale, 
with phase contrast. 

The results or the analysis showed a 
good correlation between these two mi
croscopy methods (Table 1 ). Comparison 
or the percentage or abnormal spermatozoa 
with determinations for each of the 
morphological regions of spermatozoa were 
notsigniricantl y d i rrcrcnt for the two methods 
of microscopy. The evaluation of sperm 
quality by th two microscopy systems 
did not diller. The paired analysis (t-tcst) 
showed signi ficantd i ITercnccs (P<0.05) only 
with midpiccc and tail abnormalities. 

Comparison between the results obta incd 
by phase contrast and bright field showed 
a high degree of significance. A significant 
correlation was observed between both the 
systems (r=0.9111) and in abnormalities 
of different regions or spermatozoa. 

DlSCUSSlON 
The study shows that phase contrast 

microscopy gives comparable result to that 
obtained with stained smears. This system 
obviates the need for lengthy staining 
procedure. Thus it could be recognized as 
a reliable system for anlaysing sperm 
morphology a system which is easy in
expensive and above all time saving. The 
routine study of abnormalities or the shape 
or spermatozoa is particularly important 
in analysis of semen (Gopalkrishnan ct al. 
1992). The identification o[ structural 
abnormalities or the spermatozoa specially 
of head region relates to the acrosomal 

status which in turn gives us an under
standing of the fertilizing capability of 
spermatozoa in vitro (Gopalkrishnan & 
Padwal, 1996and Rogers eta!. 1983). Though 
sophisticated image analysis system have 
been developed (Gopalkrishnan & Anand 
Kumar, 1990 and Schmassmann 1979) the 
cost of purchasing phase contrast system 
is much lower. This system is slightly more 
expensive than bright ricld microscope but 
this system can he changed to bright field 
hut vice versa is nnt possible. It would 
he no exaggeration to say that one would 
be missing a lot or valuable information 
by not using this extremely useful tool 
in appreciating semen characteristics in an 
unstained sta tc. 

Useful observations made by phase 
contrast i ncludcs the grading of amorphous 
particulate matter. Grades +++ and ++++ 
arc indicative of positive bacterial culture 
(Gopalkrishnan ct al. 1988). Apart from 
this, the hypoosmotic swelling test 
(Jcycmlran ct al. 1984) for sperm plasma 
membrane integrity and in vitro 
decondensation test (Gopalkrishnan 1991) 
for testing the ability of sperm chromatin 
to dccondcnsc in vitro are routinely done 
by us under phase contrast microscopy. 
Hence the initial examination of raw sample 
with phase contrast would indicate what 
further tests arc in order. It is therefore 
recommended that phase contrast system 
should he recognised as a reliable system 
for analysis n fscm inalll uid specia II y sperm 
morphology. 
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