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Fig. 1 A finder grid photographed under the light microscope (LM ).

Fig. 2 LM. Low magnification micrograph to show the location of the square in which
the cells of interest are found. A group of tumour cells is located in the square below
and to the right of the number nine.

Fig. 3 LM. High magnification micrograph to show the group of cells identified in
Fig. 2.

Fig. 4 SEM. Low magnification micrograph to show the location of the cells of
interest in the grid. Compare with Fig. 2.

Fig. 5 SEM. Cell cluster at higher magnification, to show the cellular surface detail.
Numerous microvilli characterise the tumour cells. Adjacent red cells and a [ymphocyte
can be identified. Compare with Fig. 3.
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Technical methods

mapped using the light microscope was found to
be simple, quick and accurate. The finder grid,
shown without cells in Fig. 1, provided immediate
and precise cell localisation. With the light micro-
scope, a cluster of malignant cells surrounded by
numerous lymphocytes, red cells and histiocytes
can be identified in Fig. 2 in the square immediately
below and to the right of the number 9. At higher
magnification (Fig. 3) details of the cell cluster can
be distinguished, although the wet preparation
imposes certain limitations. With SEM, the same
square is easily located (Fig. 4) showing the same
cells at low magnification in relation to the land-
marks of the finder grid. Higher magnification
(Fig. 5) shows cellular details such as surface
microvilli on the tumour cells. Different cell types,
such as tumour cells, red cells and lymphocytes can
be confidently identified and related to their light
microscopic counterparts in Fig. 3. Cellular mor-
phology is well preserved and artefacts are not a
problem. Charging effects are not encountered.
Using this technique, we have processed over 100
cytological specimens with satisfactory results.
In no case has the grid become detached from the
coverslip during any of the stages of processing
or examination. The numbers of available cells
retained within the area of the grid have always
been sufficient for extensive morphological study.

Discussion

Most of the currently used correlative procedures
for sequential light and scanning microscopy
depend either on the use of certain asymmetric
marks® 910 and circles, etched on glass or other
substrates,3 ¢ 11 or on the use of graticuled glass?12-14
for the relocation by SEM of preidentified cells.
For various reasons, none of these methods is fully
acceptable in practice as a convenient correlative
technique. In the first category, the marked area is
inconveniently large, even when subdivided into
smaller units.® These methods, therefore, are time-
consuming and imprecise, especially with highly
cellular specimens. In the second category, the
graticuled area is even larger than in the first,
increasing the problems of localisation. Moreover,
this type of glass is not readily available from labora-
tory suppliers. It can be made in the laboratory,
but its manufacture calls for highly sophisticated
equipment and for special skill not routinely avail-
able in many hospital departments.

The principal advantages of the present method
are its simplicity and its economy. Finder grids in
various sizes and patterns are readily available
from laboratory suppliers. The compact surface
area provided by the finder grid and the subdivision
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of this area into uniquely identified microsquares
makes the task of relocation of the preidentified cell
by SEM remarkably easy and reliable. No special
skills or apparatus are needed. The carrier slide is
easy to prepare and can be reused. The cell yield is
high compared with some procedures, perhaps
because only a minimum of specimen manipulation
is needed and perhaps because the relatively promi-
nent partitions formed by the grid bars offer a
certain degree of protection to the cells lying
between.

A simple procedure used by Shay and Walker
1980,15 has some of the merits of our method, but has
serious drawbacks for correlative studies. This
procedure involves making a negative print of a
finder grid on a glass microcoverslip, by metal
evaporation in a sputter coater. The finder grid is
then removed and the ‘“printed” coverslip is used
for cell localisation.

When we compared this method with the attached-
grid procedure described above, various difficulties
were encountered. In particular, the gold coating
used to outline the grid pattern interfered signifi-
cantly with the recording of the light microscopic
appearances of the cells. When a thinner coating
layer was used to improve visibility, the grid pattern
could barely be seen by SEM, making cell localisa-
tion difficult. Moreover, if the cell preparation was
not metal-coated after light microscopy, serious
charging effects were encountered on SEM, but
after adequate coating the grid pattern was again
obscured to a degree that made cell localisation
difficult. Backscattered electron imaging might help
to overcome the problems described above.

For routine practical purposes, the attached
finder grid method which we propose at present
offers to the cytologist a reliable and inexpensive
means for the correlative light microscopic and SEM
study of individually identified cells.

The work of Dr KM Saleh was supported by a grant
from the University of Basrah, Iraq.
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Letters to the Editor

Decontamination of automated laboratory
equipment

In the Howie Code of Practice (1978)!
paragraph 25(a) lays down procedures
for the routine decontamination of the
parts of automated equipment used in
chemical pathology laboratories that are
in direct contact with samples. These
procedures, involving the washing through
of liquid lines with either water or the
manufacturer’s wash fluid are considered
adequate for dealing with infectious
agents in normal routine work. When
dialyser membranes have to be changed
the system should be washed with a solu-
tion of strong hypochlorite followed by a
water wash.

Recently we have been asked to advise
on a suitable procedure for dealing with
microbial contamination that might occur
in a laboratory housing large expensive
automated equipment such as that found
in many chemical pathology laboratories.
Although this is an unlikely event, it
might, depending on the nature of the
micro-organism, or the level of contamina-
tion, call for the decontamination of the
exterior of the equipment as well as
decontamination of the liquid lines.

Liquid lines can be dealt with by the use of
a suitable disinfectant such as strong
hypochlorite. The exterior of the equip-
ment can be decontaminated by sealing
the laboratory and then decontaminating
the room and its contents with formal-
dehyde. This is a well established pro-
cedure for space decontamination.? More
limited decontamination could be carried
out by ad hoc arrangements such as
enclosing the equipment within a poly-
thene film tent fabricated on site using
polythene sheeting and adhesive tape
and generating formaldehyde within the
tent.

The point of interest here is whether
exposure to formaldehyde would have any
detrimental effect on components of the
equipment such as electrodes, electric
circuits etc necessitating expensive re-
furbishing after decontamination. Ex-
perience in the Microbiological Safety
Reference Laboratory in which many
pieces of equipment such as an automatic
image analyser, cameras, microscopes
and electronic control boxes have been
repeatedly exposed to formaldehyde have
not shown any detrimental effects from
this treatment. An example of an item
of equipment that might be considered

vulnerable to treatment with formalde-
hyde, a cartridge, including dialyser
assembly, from a Technicon SMAC
(Sequential Multiple Analyzer with Com-
puter) has been subjected to tests.

The SMAC cartridge was placed inside
a sealed chamber (16 cubic feet) and 10 ml
of formalin solution (40%; wt/vol formal-
dehyde) plus 10 ml of water vaporised
by heat. The chamber was opened after
about 15 h and aired for 3 h to remove
residual formaldehyde. This procedure
was carried out on four occasions. On the
first occasion, two flat surfaces of the
cartridge were heavily contaminated with
about 2 x 107 spores of Bacillus globigii
suspended in either water or neat horse
serum. These inocula were allowed to dry
before exposure to the formaldehyde.
The surfaces were sampled after onc
cycle of decontamination. After fumiga-
tion no viable spores were recovered
from either of the deliberately contamina-

ted surfaces demonstrating that the
exposure to formaldehyde was effective
for sterilising surfaces heavily con-

taminated with a resistant micro-organism.

Visual inspection of the SMAC cartridge
after four cycles of decontamination
showed no obvious changes, discolora-


http://jcp.bmj.com/
http://group.bmj.com/

Downloaded from jcp.bmj.com on February 10, 2012 - Published by group.bmj.com

An improved method for

JCp sequential light and scanning
electron microscopy of the
same cell using localising
microcoverslips.

K M Saleh, P G Toner, K E Carr, et al.

J Clin Pathol 1982 35: 576-580
doi: 10.1136/jcp.35.5.576

Updated information and services can be found at:
http://jicp.bmj.com/content/35/5/576.citation

These include:

Email alerting  Receive free email alerts when new articles cite this
service article. Sign up in the box at the top right corner of
the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://jcp.bmj.com/content/35/5/576.citation
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://jcp.bmj.com/
http://group.bmj.com/

