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A simple thick-smear technique for the diagnosis of
Schistosoma mansoni infection *
C. H. TEESDALE 1 & M. A. AMIN2

Abstract

A smear technique is described in which thick glass
coverslips are substituted for cellulose acetate film
soaked in glycerine as used in the Kato technique for
stool examination. Estimates of the sensitivity and
applicability of this technique for Schistosoma man-
soni infections indicate that it compares favourably
with the Kato technique, especially for field use.

The cellulose acetate film thick-smear technique of
Kato & Miura (2), modified and improved by
various workers (3, 5, 6), is widely used for the
diagnosis of helminthic diseases. During epidemio-
logical work in the Sudan, a temporary difficulty was
experienced in obtaining cellulose acetate film, and
thick glass coverslips were substituted. Subsequent
evaluation of this modification by comparison with
the Bell technique and a digestion technique (7)
indicated that the modified method was both sen-
sitive and suitable for field use. This is a further
report on the accuracy and usefulness of the thick
glass coverslip modification in comparison with the
orthodox Kato & Miura method.

Materials and methods

Approximately 1 g of faeces is placed on filter
paper (5 cm square) and pressed through a 100 mesh
(150 ,um pore size) sieve. The sieved stool sample,
containing schistosome and other helminth eggs, but
no particles larger than the sieve mesh size, is
scraped off the wire surface of the sieve with the
edge of a microscope slide and packed into the head
of a disposable syringe, previously calibrated to
deliver 30 mg. This amount is put on a slide, which
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is then inverted and pressed firmly down on a thick
glass coverslip. The diameter of the faecal smear is
usually about 25 mm. The slide should be examined
before drying out occurs-i.e., within 2 hours.
The efficacy of the modified technique was

estimated by attempting to retrieve known numbers
of Schistosoma mansoni eggs that had been added to
a stool from an uninfected subject. These eggs were
obtained from heavily infested human stools by
sieving, sedimentation, washing, and centrifugation
of the emulsified stool. The number of eggs in a drop
of suspension placed on a slide was counted under the
microscope. One gram of human stool negative for
S. mansoni was then added to the slide, and the eggs
and stool were thoroughly mixed. Six 30-mg amounts
were taken according to the method outlined above,
and the eggs in each sample were counted under the
microscope (x 40).

This procedure was then compared directly with
the cellulose acetate film technique of Martin &
Beaver (6) using the technique of Layrisse et al. (5)
for measuring 30-mg aliquots. Equal numbers of
30-mg samples of the same stool were processed by
the two techniques at the same time, those with the
cellulose acetate film coverslips being allowed to
stand on the bench for 30 min to clear and dry. The
samples with the thick glass coverslips were examined
immediately. It was found necessary to wet the
cellulose acetate film before examination, as
suggested by Martin & Beaver (6), since, without
such wetting, counts were very low indeed.

Results and discussion

The results of the retrieval of eggs (Table 1)
indicate that, when the mean count from 6 samples
is considered, the number of eggs retrieved is very
similar to the number of eggs added, averaging
106% (SD 14.2) of the original count. These results
are comparable with those of Katz et al. (3), who
investigated the ability of the Kato method to
retrieve eggs and found that the percentage of eggs
recovered ranged between 103 and 127. The limit
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Table 1. Retrieval of S. mansoni eggs from samples of human stool with a thick-smear
technique using thick glass coverslips

Eggs recovered
No. of eggs Egg count Percentage
added to 1 g total from S.D. a Coef icient per gram of original

of stool 6 slides mean o variation of faeces count
(6 x 30 mg)

377 69 11.50 4.32 37.6 383 101.6

238 52 8.67 1.96 22.6 289 121.4

195 36 6.00 0.63 10.5 200 102.6

138 26 4.33 4.13 95.4 144 104.3

91 16 2.67 1.37 51.3 89 97.8

58 13 2.17 1.37 63.1 72 124.1

41 6 1.00 0.89 89.0 33 80.5

19 4 0.67 0.93 138.8 22 115.8

a Standard deviation.

of sensitivity (6) with our modified technique was

slightly lower than 40 eggs per gram of faeces.
The results (Table 2) indicate that, on the whole,

the thick glass coverslip modification enables more

eggs to be detected than the Kato method does,
though the difference is not significant at the 5%
probability level. In the drier stool samples, however,
the difference is more pronounced. This may be
because, with the cellulose acetate film coverslips, it
is more difficult to spread the stool evenly, and this

may cause some eggs to be obscured in the areas of
thicker stool. The glass coverslip allows pressure to
be applied more evenly to the sample, so that it is
virtually squeezed into a monolayer. The eggs, which
are transparent and the largest objects in contact
with both glass surfaces, show up clearly against the
darker background of faecal material. This procedure
obviates the necessity of clearing the stool with
glycerine and thus, in addition to saving time,
prevents the miracidia from being destroyed within

Table 2. Comparison of egg counts for 9 stool samples with the Kato and thick glass coverslip (TGC) techniques

Stool No of Total No. of Mean No. of eggs per slide Coefficient of Egg count
specimen slides eggs counted (and standard deviation) variation per gram of faeces
No. and

condition a examined Kato TGC Kato TGC Kato TGC Kato TGC

5 (wet) 10 30 32 3.0 (2.11) 3.2 (1.13) 70.3 35.38 99 106

9 (wet) 8 61 47 7.6 (2.08) 5.9 (2.64) 27.4 44.77 252 194

21 (wet) 10 7 10 0.7 (0.67) 1.0 (1.25) 95.7 125.0 23 42

23 (wet) 10 61 60 6.1 (1.19) 6.0 (2.87) 19.5 47.8 203 200

17 (dry) 8 9 14 1.1 (0.64) 1.8 (0.89) 58.2 49.4 38 58

22 (dry) 6 62 81 10.3 (3.04) 13.5 (3.33) 29.5 24.7 343 450

30 (dry) 7 42 58 6.0 (2.16) 8.3 (2.88) 36.0 34.7 198 273

46 (dry) 10 9 14 0.9 (0.99) 1.4 (0.97) 110.0 69.3 30 46

59 (dry) 10 7 6 0.7 (0.67) 0.6 (0.71) 95.7 118.3 23 20

a A " wet " stool was arbitrarily defined as one that loses its form when placed in a container
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the egg by glycerine. The viability of the eggs can
therefore be estimated. Doubtful specimens can be
examined more closely by gently sliding the coverslip
over the slide, thereby rolling the egg to expose the
spine if it is hidden.
A disadvantage of our modified technique is that

the slides cannot be stored. However, drying out can
be arrested for a time by placing the slides in a
humidity chamber or by placing a small drop of
50% glycerine in water on each coverslip before
pressing the faecal sample on it.

In our hands the cellulose acetate film technique
tended to overclear the eggs, and trapped air fre-
quently made examination of the sample very
difficult. This may have been due to the dry atmo-
sphere in which the work was carried out.
The thick glass coverslip method is now used

routinely for all stool examinations in our laboratory
and in field work, since it is simple and quick.
Moreover, all the common human helminth eggs are
also detectable by this method.

ACKNOWLEDGEMENTS

We thank Dr A. Fenwick for his help and advice.
This work was supported by a British Medical Research
Council grant (G. 972/744/T).

REFERENCES

1. BORDA, C. E. & PELLEGRINO, J. An improved thick-
smear technique for the quantitative diagnosis of
Schistosoma mansoni infection. Revista do Instituto de
medicina tropical de Sao Paulo, 13: 71 (1971).

2. KATO, K. & MIuRA, M. Comparative examinations.
Japanesejournal ofparasitology, 3: 5 (1954) (quoted by
Borda & Pellegrino, 1971).

3. KATZ, N. ET AL. Evaluation of Kato's quantitative
method through the recovery of Schistosoma mansoni
eggs added to human faeces. Journal ofparasitology,
56: 1032 (1970).

4. KATZ, N. ET AL. A simple device for quantitative
thick-smear technique in schistosomiasis mansoni.
Revista do Instituto de medicina tropical de Sao Paulo,
14: 397 (1972).

5. LAYRISE, M. ET AL. A simple volumetric device for
preparing stool samples in the cellophane thick-smear
technique. American journal of tropical medicine and
hygiene, 18: 553-554 (1969).

6. MARTIN, L. K. & BEAVER, P. C. Evaluation of Kato
thick-smear technique for quantitative diagnosis of
helminth infections. American journal of tropical
medicine and hygiene, 17: 382-391 (1968).

7. TEESDALE, C. H. & AMN, M. A. Comparison of the
Bell technique, a modified Kato thick-smear technique,
and a digestion method for the field diagnosis of
schistosomiasis mansoni. Journal ofhelminthology, 50:
17-20 (1976).


