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Are we going cyclic? 
Tony Mace, MNZIMLS 

Pathlab Waikato, Hamilton 

The many changing faces of the laboratory have shown that a cycle 
does take place. Let me explain as to how. When I first started in the 
laboratory as a young trainee approximately 30 years ago there were 
four main disciplines, biochemistry, haematology/blood banking, 
microbiology, and histology/cytology. With the advent of the New 
Zealand Certificate of Science (NZCS) as part of the training, along with 
day release or block courses, trainees simultaneously worked in the 
laboratory and trained through the educational institutes. When they 
successfully passed NZCS, they undertook a further two years of study, 
in one or two disciplines, to gain registration with the Medical 
Laboratory Technologists Board. This then al lowed the newly registered 
person to undertake greater responsibility within the laboratory and 
even start thinking of a career path. 

At the same time laboratory assistants were employed and through 
the NZIMLT, as our Institute was known then, were able to sit the 
Institute run exams after two years in a discipline to become a qualified 
technical assistant (QTA). They had the choice to sit exams in all the 
major and minor disciplines, and also a general exam. This general exam 
was usually for laboratory assistants from smal ler public hospital 
laboratories as there was a requirement for general knowledge of at 
least t hree of the major disciplines, n.m. biochemistry, haematology, and 
microbiology. The smaller hospital laboratory, and also private laboratories, 
requ ired staff to cover t hese areas because of the " stat" capabi lities. 

Major changes took place over a few years, laboratory staff became 
more specialised, and smaller laboratories started to disappear at an 
alarming rate. The need to produce general QTA's now became defunct. 
New thinking started to be born out of "how do we do this now?" 
approach. Larger laboratories were looking to create core laboratories, 
because of automation and ease of operation, to produce results in a 
timely matter to the referrer. Over the last ten years these core laboratories 
have come into existence and staffing has changed once again in that 
core laboratories are nothing more than a small laboratory within a 
larger laboratory, with a change only in geography of location. 

The question now is, how do we educate laboratory assistants to 
accomplish the tasks at hand with a general knowledge required of at 
least two of the major disciplines, n.m. biochemistry and haematology? 
Does the NZIMLS now go back to resurrecting the general QTA exam, 
or expect laboratory assistants to sit two separate exams? Have we 
gone full circle to as it was in the beginning with a general QTA exam 
being requ ired, or are we being stupid and reinventing the wheel? 
People's skill level has, I wou ld summize, increased, but the act of giving 
and taking has not, only location. We need to be a bit more innovative 
if we think we can create something from nothing, or do something 
new that has not already been done. The chal lenge is now to the 
profession to provide an appropriate qualification to those laboratory 
assistants working in core laboratories. 
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The applications of microwave heating in histological 
techniques and its potential in pathology service 

Vasanthan Thuraisamy, BSc, MSc (Biom_ed Sci), f!ip MLT FIBMS, FNZIMLS 
Histopathology, Waikato Hospztal, Hamzlton, New Zealand 

Abstract 
In the last few decades the use of microwave heating in histotechnology 

has ga ined some popularity in the histopathology laboratory. The heat 
energy generated from microwave irradiation is almost instantaneous 
and homogenous compared with conventional heating. Investigators 
have found that the application of microwave heating in processing t issue 
at higher temperature reduced the amount of t ime needed in histological 
processes such as in f ixation and staining w ithout compromising quality. 
The most rapid development occurred in immunohistochemical stain ing, 
where microwave heating is primarily used for the process of antigen 
retrieval technique. 

The modern domestic microwave oven is user-friendly and safe to 
use . It is affordable and most medical laboratory owns a microwave 
oven or has ready access to it. However, microwave heating in histological 
techniques is st il l not w idely accepted for routine use. 

This review explores the past and current literature for the applications 
of microwave heating in histolog ica l techniques that can decrease 
turnaround t ime fo r spec imen process ing w hen compa red w ith 
convent ional techniques. In addit ion, to high light t he evidence of t he 
potent ial uses of microwave heating in histopathology laboratory for a 
faster and cost-effective service than its present use. Suggest ions for 
the implementation of microwave heating for routine use in the medical 
laboratory are discussed and included are simple quality control procedures 
for calibration and standardisation for the use of the microwave oven 
in histolog ical techniques. 

Keywords: heating, histolog ical techn iques, immunohistochemistry, 
microwaves, sta ining 

Introduction 
Medical laboratory technolog ists and scientists in hea lthcare 

organ isations are working in a cl imate of continued change. They are 
requ ired to improve techn iques, to reduce the costs and to improve 
turnaround t ime without compromising quality and standard of service. 
In histopathology t his has led to the development of techn iques aimed 
at reducing the amount of t ime needed for the processing of specimens. 

The histolog ica l processing of a rout ine specimen consists of fixation, 
macroscopic examinat ion, t issue sampling, t issue processing, embedding, 
sectioning and staining, all of w hich are performed in a sequential 
order. This is a long process that may take approximately 6-24hr or 
longer to complete and produce microscopic slides for microscopy. The 
literature search has revealed that t he duration for t he processing of 
specimen is reduced if controlled heating is utilised at certain stages of 
processing with no or minimal detrimental changes to the quality of 
processing. 

Historica lly, in 1898 Ehrlich and Lazarus f irst proposed using heat as 
an accelerator in f ixat ion of blood smears (1 ). In the last three decades 
there has been a rapid increase in interest in t he use of microwave 
treatment in fixation, t issue processing, drying sections, staining and 
antigen retrieval techniques. Mayers in 1970 described and used 
microwaves generated from a physiotherapy-heating device as a 
means of t issue f ixat ion to obtain satisfactory fi xation of 1 em cubes of 

human, rabbit and mouse ti ssues (2). With t he advent of t he 
microwave oven the use of microwave heating as a method of t issue 
f ixation was further investigat ed. Some investigators used 'dry' 
microwave f ixation (3,4) wh ile others ind icated that microwave heating 
must take place in a flu id med ium in order to obtain artefact-free 
tissues (5-7) 

Bernard in 1974 investigated 'dry' microwave fixation on whole 
carcasses of ha irless mice and concluded that the quality of sta ining 
depended on the type of t issue and the temperature generated w ithin 
the t issue (3). His investigations also revealed that the central area w ithin 
the microwave oven chamber had the most uniform power f luxes. The 
work of Login in 1978 discussed that sa line microwave f ixation was 
superior to form alin microwave f ixation of surgical and autopsy 
specimens (7). He constructed microwave-heating curves for various 
volumes of f luid to control t he temperature ach ieved to optimise 
microwave f ixation . Other invest igators who applied microwave f ixation 
for light and electron microscopy (8-1 0) confi rmed his f indings. Brinn 
in 1983 reported the f irst success of meta llic sta ining of t issue section 
using microwaves (11 ). Subsequently, encourag ing reports of t ime saving 
techniques using microwave heat ing for rapid staining in histochemistry 
(12, 13), immunohistochemistry (14) and immunofluorescence (15) 
were published . 

In 1991 Shi and colleagues pioneered a novel microwave technique 
for ant igen retrieval in immunohistochemical staining (1 6). They 
showed that it was possible to retrieve ant igens in formalin -fixed, 
paraffin -embedded ti ssues by boiling the sections in heavy metal 
solut ions in a microwave oven. Recently, microwave heating has been 
successfully applied in molecular histological studies e.g. DNA in situ 
hybridisation (DISH) (17, 18) to improve the turnaround time and 
qual ity of DNA staining. In a short t ime the use of t he microwave oven 
for heating has had a profound impact in histotechnology. 

This is attributed to t he modern domestic microwave oven, which is 
highly soph isticated in terms of design, and has software features that 
enhance the efficiency and quality of the instrument. It is user friendly, 
programmable and affordab le. The microwave oven provides an 
alternative source of instantaneous heating, compared to convent ional 
heating such as water-bath and oven, to hasten chemica l reactions 
occurring in specimen processing. There are now many documented 
histolog ica l techniques t hat utilise microwave heating, which also 
demonstrates t he benefits of using the microwave oven as a tool in 
nea rly all stages from fixation of t issue, ti ssue processing and staining 
of frozen, paraffin, and resin sect ions and smears for cytopathology. 

Aims and objectives of the review 
As described earlier, the use of the microwave oven for microwave 

heating to speed up specimen processing is not a new concept. A 
compilation of research and cl inica l applicat ions of microwave technology 
1970-1992 was reviewed by Login and Dvorak (19). A detail account 
of the physics and the applications of microwave technology and methods 
of histologica l techniques using microwave heat ing can be found in 
textbooks (20,2 1 ). However, the use of microwave heat ing in histological 
techniques is st ill not w idely applied for rout ine processing of specimens. 
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The intent of this review is to explore the literature and experimenta l 
evidence for the applications of microwave heating in histopathology. 
The review focuses particularly on applications in specimen processing 
that can decrease turnaround time. In add ition, the review includes 
simple procedures of ca libration and standardisation for the use of 
microwave oven in histological techniques. 

Microwaves and the microwave oven 
What are microwaves? 

Microwaves are short waves of the electromagnetic spectrum that 
occur between the f requencies of 300MHz and 300GHz (22). Similar 
to light waves, microwaves exhibit diffraction and interference. The 
frequency of a microwave rema ins the same through different medium 
such as air and water, but t he wavelength of that microwave change 
when propagated through these media (23) Natural environmental 
sources of microwaves are f rom the sun and cosmic rays, wh ile man-made 
sources are from telecommunications and radar antenna. In therapeutic 
applications microwaves are used in physiotherapy and for treatment 
of hypothermia, and some t imes in conjunction with chemotherapy 
and rad iotherapy for t he treatment of tumours. 

The effect of microwave irrad iation at molecular level 
During microwave irrad iation the microwave energy penetrates into 

a substance to induce dipolar molecules within the substance, such as 
water molecu les and polar side chains of proteins, to cont inuously 
oscillate through 180° (dipolar moment), thus causing ra ndom collisions 
w ith the adjacent molecules and producing heat. The larger the dipolar 
moment of a molecu le t he faster the heating process occurs in the 
substance. 

The origins of the microwave oven 
In 1945, Percy Spencer conceptual ised the use of microwaves for the 

purpose of cooking (24). He adapted the mass production of 
microwave generators ca lled magnetrons during World War II as cooking 
devices. The early magnetrons consisted of oscillator t ubes to generate 
microwaves. In 1951 the f irst microwave oven was patented in America 
(22) and by 1954 the precursor of today's domestic microwave oven 
had established itself as essential commercial equipment in the kitchens 
of hosp itals, hotels, and restaurants for thawi ng and re-heating 
prepared meals. 

The modern domestic microwave oven is compact, with programmable 
features designed for the purpose of heating, thawing and electron ic 
cooking. All domestic microwave ovens are designed to produce 
microwaves with a frequency of 2.45GHz, wh ich corresponds to a 
wavelength of 12.2cm in vacuum (23,25). A device known as the 
magnetron that consists of a tungsten cathode element emits the 
microwaves in the cavity of the microwave oven. A step-up transformer 
converts the 240V AC to a high voltage of 3-4kV DC to power the 
magnetron. Located w it hin the cavity of t he oven are field stirrers that 
function as radiation reflectors to create a uniform microwave intensity 
and there are metal fans for ventilat ion . 

Microwave heating versus conventional heating 
In conventiona l heating, that is 'external heat ing' with an oven or a 

water-bath, heat energy is transferred by conduction from heating surface 
to specimen surface, w hich eventually heats the interior of the specimen . 
This form of 'external heating' is not ideally suitable in histologica l 
techniques of specimen processing because heat conduction through 
biologica l material is poor. In microwave oven heating, the microwave 
energy is delivered directly into the specimen being heated . The same 
reasoning app lies to heating solutions in wh ich the heating takes place 

with in the solution without conduction from the heating source. The 
heating process is more rapid, and has fewer problems due to erratic 
heating from direct flaming and element heating. The major advantage 
of using a microwave oven for heating is that there is no exposure to 
naked flames and heating elements, these being potential fire haza rds 
in the laboratory. Besides, it is re latively easier to control the amount of 
heat delivered and the length of t ime over w hich it is del ivered merely 
by the push of a button. The heating process is almost instantaneous 
and the increase in temperature is homogenous. Microwave ovens 
designed for laboratory use have features for precise timing, temperature, 
and power cycle controls, and some microwave ovens have a pumping 
mechan ism for f luid agitation, but these are more expensive than 
domestic kitchen microwave ovens. A comparat ive study between a 
domestic microwave oven and a commercial laboratory microwave 
oven revealed no significant difference of morphological details in 
microwave fixed frozen sections (26). Some of the top range of domest ic 
microwave ovens have simi lar features to the laboratory microwave 
oven and are equally suitable for microwave heati ng in the laboratory. 
The use of temperature probes and rotary trays during microwave heating 
permits greater cont rol of t he heating process through a load. 

Health and safety for microwave heating 
The effect of exposure to microwave irradiation on the biological systems 

of the body is uncertain. Microwaves operated at 2-3 kHz can penetrate 
about 2cm into human t issue (25). Studies on microwave interactions 
and biolog ica l effects of microwave irradiation on animal models and 
some human models (reported cases of military personnel exposed to 
microwave irrad iation from radar communicat ion sets and screens) 
have been documented. But none are conclusive to indicate w hether 
microwave irrad iation has ionising or non-ion ising effect on the body. 
It is speculated that microwaves, un like X-rays, ( and ( rays, are not 
sufficiently energetic and too small an energy level to effect ionisation 
in matter (24). Likewise, it cannot be said w hether microwave irradiation 
has an effect on biological molecules of proteins w ith dielectric properties. 

The conclusions from animal model studies cannot be extrapolated 
to humans due to differences in weight, size, surface-area to volume 
ratio, density of ti ssue, and the capacity to absorb radiation (22). The 
effects of microwave irrad iation on the unborn human foetus are 
unknown. Microwave ovens are designed to specifications strictly regulated 
by government agencies, such as t he Min istry of Hea lth and 
Occupational Safety and Health, to control emission of microwaves. 
Th is is to protect the general publ ic and professionals routinely exposed 
to electromagnetic radiation, which may be harmful. The exposure to 
microwave irradiation decreases rapid ly with increasing distance from 
the oven, the operating manual recommends a location or standing 
distance of 1m from the oven, when in use. The microwave oven 
should be checked period ica lly for rad iation leakage around the door 
sea l. 

The major hea lt h hazard is injury by sca lding from hot fluid, steam, 
or the container. It should borne in mind that the conta iner fee ls less 
hot on removal from the oven, but becomes very hot on standing on 
the bench. When microwave heat ing aqueous solutions of chemicals, 
there may be release of flammable and noxious fumes from evaporation, 
wh ich can be harmful to the user through inhalation . This can be 
avoided by locating and operating the oven in a fume hood, or connecting 
to a fume extraction system. Microwave-safe conta iners shou ld be 
used to prevent cracking and meltdown of material. The build-up of 
vapou r pressure during heat ing in a tightly sealed screw-capped 
container can cause an explosion. Materials li ke meta l and graphite 
from pencil lead can cause sparking, and paper can catch fire. The 
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most common incident or injury w ith the use of microwave oven in the 
laboratory is caused by using non-microwave-safe materials, incorrect 
selection or setting of temperature and duration of heating, that results 
in over heating to excessive boiling, causing spillage, and even explosion. 

Implementations of microwave 
heating in a routine histopathology 
laboratory 

Microwave heating accelerates diffusion, penetration, and exchange 
of reagents. The distinct advantage gained in ut ilising microwave heating 
in histolog ica l techniques is a considerable reduction in the t ime necessary 
for completion of specimen processing. Many investigators have 
documented that microwave fixation and microwave histological staining 
techniques are faster, reproducib le, and the resu lts obtained are 
comparable, or even better than conventional specimen processing 
procedures (8-1 5). Morphometric ana lysis of nuclear size in f ixed t issue 
has revealed excellent preservation of morphology, with no significant 
changes in nuclear size between microwave f ixed and conventiona l 
forma ldehyde-fixed specimens (27,28) Microwave f ixed liver tissue in 
phosphate buffered saline (PBS) showed absences of liver glycogen 
strea mi ng artefact, w hich is usua lly seen with convent ional 
forma ldehyde fixation (8) 

Immunofluorescence studies of microwave-fixed t issue cult ure ce lls 
of human lung revealed no associated loss of protein (antigens) in t he 
cells (29) . Immunohistochemica l studies have demonstrated good 
preservation for a w ide range of ti ssue antigens in microwave f ixed 
ti ssues (8,30,31 ,32) . The immunohistochemica l staining results of 
microw ave fixed ti ssue are superior to formaldehyde f ixed ti ssue, and 
in the latter the prolonged exposure to formaldehyde fixative has an 
adverse effect on many ant igens, result ing in loss of ant igens in t issue 
sect ions (33). 

In the author's laboratory microwave heating is used to accelerate 
f ixation of small biopsy tissues from the gastrointestinal track, liver and 
kidneys, to enable rapid processing of specimen for urgent reporting 
within the same day. This is accomplished by allowing the fresh specimen 
to fix for a minimum of 30-60min in 10% Neutral Buffered 
Formaldehyde (1 0% NBF), fo llowed by microwave heating the tissue in 
20m I of 1 0% NBF to 60(C for a duration of 90sec in a laboratory 
microwave oven (Energy Beam Sciences) at maximum power level. The 
specimen is subsequently auto-processed on a shorter tissue processing 
cycle of 180m in from 70% alcohol omitting formaldehyde fixation step 
on the tissue processor. The processed tissue blocks are sectioned and 
stained, all within the same day. Therefore, the combination of 
microwave fixation technique and rapid tissue processing enables the 
provision of a diagnosis the same day the specimen is surgically 
removed. For larger blocks of tissue less than 3mm thickness, they are 
allowed to fix for 2hr before microwave f ixation at 60(C for 180sec, 
and then subsequently tissue processed on an overn ight cycle. 
Microwave fixation did not show any detrimental effects to nuclear 
deta il and morphology of tissue and the quality of Haematoxylin and 
Eosin stain (Fi gure 1 ). 

The use of microwave heating for drying paraffin sections and in 
both meta llic silver and enzyme-histochemica l sta ining, helps speed up 
the staining process thus reducing turnaround time by 60-90mins 
without compromising the quality of staining, e.g. Jones methenamine 
silver for basement membranes, Grocott-Gomori methenamine silver 
for fungi micro-organisms (Figures 2&3), or enzyme histochemical 
stains such as Ch loroacetate Esterase (Figure 4). 

Microwave heating is also used for heat-induced antigen retrieval in 
immunohistochemistry. It has been found that it is best to heat a solution 
of 1 OmM sod ium citrate buffer pH 6.0 to boi ling point f irst. Then to 

simmer the sections in the preheated buffer at above 95(C for 20min, 
instead of continuous vigorous boiling of the citrate buffer. The heating 
temperature of above 95(C is one of the critical factors for consistent 
reproducible stain ing in immunohistochemistry. 

The procedure is as fo llows: 2.3L citrate buffer pH 6.0 in a 3L 
microwave cook pot is microwave heated to boi ling point using a 
domestic 650W Philips microwave oven set at high (1 00%) power setting . 
W ithout delay, the hydrated sections are transferred into the pre-heated 
citrate buffer and re-heated at a lower (80%) setting for 20min . The 
sections are t hen allowed to remain in the heated buffer to cool down 
for 20min at room temperature before incubation in reagents. 

This protocol ensures that the microwave oven magnetron is pre-warmed 
before use, enabling 60 slides to be treated for antigen retrieva l at any 
one t ime, and that t here is reduced detachment of tissue sections f rom 
the slides due to the continuous vigorous boiling action. The staining 
procedures are automated using DAKO immunosta iner (DAKO 
Corporation, Carpinteria, USA), and with immunohistochemical stain ing 
using the labelled streptavidin-biotin and horseradish peroxidase 
method (DAKO LSAB2/HRP kit K0675), according to the manufacturers 
instructions, and visualised w ith development in DAB ch romogen 
(DAKO Li quid DAB kit K0365) 

Good consistent reproducible resu lts (Figures 5-8) were achieved for 
automated immunohistochemica l sta ins w ith the DAKO LSAB2/HRP­
DAB system. The use of an autostainer apparatus has made it feasible 
to carry out two 'immuno runs' (maximum 48 slides per run, each run 
taking less than 3hr to complete) during the day, and it is very convenient 
to include a third run overnight to meet the demands for 
immunohistochemica l stains. 

Here are some suggestions on how the implementation of 
microwave heating in a routine histopathology laboratory can be 
beneficial, and improve the speed of pathology service. 

Microwave fixation 
Fixation is a process to stop autolys is and decomposition, to preserve 

the ce llular details and morphological structure of a t issue to as near 
life-like as possible. It is a chemical process that stabilises the t issue protein 
by converting the proteins in gel-state into a coagulated or cross-linked 
state to facilitate diffusion of chemicals into tissue (34), and to enable 
subsequent tissue processing, embedding, sectioning, staining, and 
storage. Therefore, fixation is an important process in combination 
with tissue processing that determines the end result of a well-cut and 
well -stained section. 

The usual method to fix small biopsy specimens is to fix in a 
formaldehyde fixative, such as 10% NBF for a minimum of 4hr, larger 
specimens may take longer to fix. To achieve adequate fixation, larger 
specimens, such as bowel, are required to be cut open and pinned out, 
wh ile whole organs, such as breast, kidney, liver, and spleen are th in 
sliced, stuffed with paper towel in between slices, and allowed to fix in 
f ixative for at least 12-24hr. Therefore, specimen f ixation is a lengthy 
t ime-consuming process that affects the turnaround times for specimen 
processing. 

The application of microwave heating in t he f ixation process will 
significa nt ly reduce the turnaround times for specimen processing. 
Small specimens fixed w ith microwave fi xation in normal sa line (7 ,9,32) 
or in Tris buffer (28) yield adequate fixation, with minimal shrinkage 
artefact and preservation of antigenic sites in t issue, compared to 
conventional forma ldehyde fixation for light microscopy studies. The 
use of saline with microwave heating eliminates noxious fumes, such 
as from formaldehyde fixatives. To be safe, it is recommended that 
fresh specimens be collected in a formaldehyde f ixative, sampled and 
f ixed for at least 1 hr before microwave f ixation (9), wh ile others consider 
a 4hr fixation in formaldehyde fixative necessary for consistent results 
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(34). Reports differ as to the optima l temperature for microwave f ixation, 
varying between 50-7 4°C. However, as a guideline, t issue blocks 
measuring about 2cm x 2cm of 2mm th ickness in plastic cassettes with 
metal lids (it is safe to use metal lids provided they are fully submerged 
in fluid) in normal saline microwave heated to a temperature of 58°C 
are adequate for fixation and preservation of tissue antigens (9,35). 
The entire process of set-up and microwave fixation takes no more 
than 1Om in . The tissue blocks are then auto-processed, starting from 
70% alcohol, omitting the additional f ixation step on the tissue processor, 
thus reducing the tissue processing t ime, and there is less exposure to 
noxious formaldehyde fumes from the tissue processor. 

However, with larger biopsy specimens, e.g. bowel, an initial 
microwave fixation of the entire specimen followed by a second 
microwave fixation of the sampled tissue blocks completes the fixation 
process in about 20min. The initial microwave-heating step hardens 
the tissue, allowing dissection and sampling of t he specimen, and in 
addition, lymph nodes become opaque and firm pink-tan coloured for 
easier identification and sampling (36). This is accomplished by submerging 
the entire specimen in a volume of normal sa li ne and microwave 
heating to 67-74°C. The tissue blocks are subsequently microwave 
fixed in normal saline and tissue processed, or stored in fixative until 
processing. Th is protocol is applicab le to all specimens, with the 
exception of ti ssue blocks from large pieces of skin and dense tissues 
like uterus, which require a 30min formaldehyde fi xation before 
microwave fixation (37). A variation of the above double microwave 
fixation technique is to retain the specimen in the heated solution for 
1Om in to continue fixation. This protocol has been successfully applied 
to fi x specimens of human whole eyes in 1 0% NBF fixative at 51 -54°( 
(38). Likewise, the injections of 1 OOml of 10% NBF fixative into a fresh 
whole prostate specimen at multiple sites, fo llowed by double 
microwave fixation, ensured complete fixation of the specimen (39). 

Hence, microwave fixation is a useful alternative to current conventional 
procedures of specimen fixation. The procedure is simple and helps to 
reduce the exposure to noxious formaldehyde fumes in t he 'cut-up ' 
room. It is a rapid and time saving procedure for handling gross specimens 
that omits the need for pinning-out and slicing of specimen and 
enables processing of such specimen on the same day as receipt. In 
addition, prolonged fixation of specimen in formaldehyde fixative is 
avoided; thus antigen preservation in tissue sections is improved. 

Rapid automated tissue processing 
Tissue processing involves the procedures of dehydration with alcohol 

(or substitute), clearing with xylene (or substitute), and impregnation 
w ith paraffin wax (or its substitute, such as resin). It is another time 
consuming process, where the average duration of an overn ight 
automated tissue-processing cycle is approximately 11 -12hr, and the 
rapid cycle is about 3-5hr during the day. This limits the number of 
tissue processing runs w ithin a working day. 

The basic principle of each of these steps is molecular diffusion. It 
has been shown that ra pid paraffin ti ssue processing is possible w ith 
microwave heated reagents at all stages, enabling paraffin sections to 
be produced within 1 hr of receipt of surgical specimens (40), and less 
than 30m in required for tissue processing in a microwave oven (41 ). 
Microwave heating accelerates diffusion, penetration and exchange of 
reagents, thus reducing the dehydrating, clearing and impregnating 
times. But the use of microwave heating methods for tissue processing 
is not practical for processing large numbers of specimens in a 
microwave oven because microwave heating is less effective in large 
baths needed to process a large volume of t issue (42). 

By integrating microwave fixation w ith rapid automated tissue 
processing, it is possible to carry out several 'short' cycles of about 3 
hr duration each during the working day, enabling rapid preparation of 

good qua li ty diagnostic sections w ith superior ant igen preservation, 
compared to conventiona l formaldehyde fixation (37). The step of post 
formaldehyde fixation on the automated tissue processor is eliminated, 
and the total time of the rapid processing cycle is 175min, compared 
to 12hr for the conventional method of tissue processing. For endoscopic 
biopsies, an even shorter processing cycle of 80min has been 
described (37) 

Thus, microwave fixation w ith rapid tissue processing is a useful 
alternative to conventional methods of specimen processing, which are 
t ime consuming . Furthermore, the omission of formaldehyde step on 
the tissue processor eliminates the exposure to noxious formaldehyde 
fumes. It is now possible to issue a histopathology report the same day, 
since sections are available on the same day as receipt of specimens. 

Microwave drying of paraffin sections 
In most laboratories, the common practise is to dry paraffin sections 

in a 60°C oven for 30m in to 1 hr or more, to ensure section adhesion 
to the slide. Other laboratories dry paraffin sections of bone and brain 
tissue overnight at 60°C, or keep sections over the weekend at 60°C. 
Some laboratories use unconventional heating sources, such as a hot 
paint-stripper or a hair-dryer to dry sections. It has been known and 
speculated that prolonged drying at 60°C may be deleterious to some 
antigen ic sites, such as for oestrogen and progesterone receptors 
(unpublished observations). It is also known that prolonged drying at 
higher temperatures may contribute to excessive blue staining of nuclei 
and other parts of tissue. 

Alternatively, microwave heating can be used to rapidly dry paraffin 
sections before deparaffinisation and hydration (43,44). Paraffin sections 
of 4~m th ickness were dried for 3 minutes at high setting in a 650W 
microwave oven, or for 4min at power level 6 in a 600W microwave 
oven. The slide racks used are plastic or 'microwave save' slide racks, 
and section adhesives are not required for routine staining. Adhesive 
coated slides, such as poly-L-Iysine and silanized (3-aminopropyltri­
ethoxysilane) are highly recommended for microwave staining and 
heat-induced antigen retrieva l procedure respectively. Microwave oven 
drying of paraffin sections did not affect the quality of histochemical 
stains (Figures 1-4) or antigenic sites for immunohistochemical staining 
(Figures 5-8). Therefore, the use of microwave heating wi ll reduce the 
drying t ime of paraffin sections from 30m in to a mere 3-4min, another 
time saving process in specimen processing, decreasing results 
turnaround time. 

Microwave staining 
The quality and result of histochemical staining is influenced by many 

variables, such as dye-substrate affin it ies, diffusion and penetration of 
dyes, and technical variables, such as pH, temperature of staining solution, 
staining time, concentration of dyes, and others, such as fixation and 
nature of the solvent used (45). In immunohistochemical staining, 
other factors, wh ich also inf luence the quality of staining and result, 
are specificity and sensitivity of antibodies to ant igens, the preservation 
and ava ilabi lity of antigenic sites in ti ssue, and the variabi lity in antigen 
retrieval procedures. 

In smaller laboratories, manual staining is still the preferred option, 
due to cost of instrumentation . Automated staining wi ll reduce the 
cost of manpower, usage of reagents, and maintain a consistent quality 
of staining between batches for high output. But, automated staining 
does not necessarily decrease the turnaround time for stain ing, and in 
some instances it may even increase the turnaround time to achieve 
the desired quality of staining, thus becoming a disadvantage. 

Since the pioneering work of Brinn in 1983 for rapid metallic si lver 
staining (11 ), many histochemical staining techniques have been modified 
w ith use of microwave heating to accelerate sta ining in frozen sections 
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(46), paraffi n and plastic sect ions (13,47,43,48,49), as wel l as smears 
(12). Convent ional histochemica l staining techniques t hat require many 
hours to complete can be completed within a few minutes. For example, 
Grocott-Gomori methenamine silver nitrate for f ungi and Fontana-Masson 
ammonical silver nitrate for melan in stains is completed in less than 
30min w ith microw ave heating steps. A literatu re search revea led that 
all microwave staining techniques documented, not on ly had a significa nt 
reduction in staining t imes, but also produced bright preferential staining 
w ith decreased background precipitation, compared to conventional 
sta ining (12,25,47) 

However, t here is a trade off between speed and temperature. Too 
high a temperature may cause precipitation and decomposition of dyes 
and chemicals, thus affecting dye-substrate interactions, and result in 
poor staining. It has been reported that the optimal temperature for 
most non-meta ll ic stains is 55-60°(, whereas the optimal temperature 
for meta ll ic stains is 75-80°C (25) . 

The use of microwave heating in immunohistochemistry has two 
different applications. First, it is used to enhance immunohistochemical 
staining, by exposing antigenic sites that have been masked or rendered 
inaccessible by formaldehyde f ixation. The microwave heat-induced 
antigen retrieva l technique (MH IAR) was first described by Shi and 
colleagues (16), and subsequently improved w ith t he use of 1 OmM 
cit rate buffer pH 6.0 for ret rieva l of the Ki -67 ant igen in formalin fi xed 
paraffin sections (50), and later successfu lly appl ied to demonstrate a 
w ide ra nge of t issue antigens (51, 52). This technique, w hen app lied on 
paraffin sect ions pre-d igested w ith proteinase-K enzyme, revealed 
improved DNA in situ detection of apoptot ic cells (53) . In contrast to 
enzyme induced antigen retrieva l techniques (e.g . trypsin and pepsin 
enzyme-digest ion methods), the MHIAR technique is a simple technique, 
easy to perform, inexpensive, and permits higher work ing dilutions of 
primary antibodies. 

The MHIAR technique has less background sta ining of endogenous 
avidin-biot in in t issue compared to pressure cooker technique for ant igen 
ret rieva l in paraffin sections. There is evidence of heat damage to 
cell ular/nuclear detail in paraffin sections (very pa le or no nuclei 
counter-sta in) treated with the pressure cooker antigen retrieval technique, 
compared with sections treated w ith the MHIAR technique. However, 
the pressure cooker technique offers even greater working dilutions for 
some antibod ies, and does not requ ire a 'cool down' step after antigen 
retrieval. 

Secondly, it has been demonstrated that the use of microwave heating 
during the immunohistochemical staining process can reduce the duration 
of incubation in reagents, thus speeding up the stain ing process, and 
produces resu lts comparable to conventional procedures with in 
1 0-20min (14,54,55). These methods may be useful when an urgent 
immuno-diagnosis is warranted. However, the implementation of 
microwave immunohistochemical staining methods on a larger sca le 
may be unsuitable for routine use. Some of the disadvantages associated 
w ith this technique are that higher concentration of antibod ies are 
requ ired (54), over heating can destroy the antibodies, the number of 
slides placed in an oven is limited, and the procedure may take a longer 
techn ica l t ime f or preparation and staining . Thus it may affect t he cost, 
t urnaround t ime and reproducibil ity of the immunohistochemical 
stains . 
. Other reports have shown that microwave incubat ion steps shorten 

and improve sta ins for imm unogold silver staining (56), for DISH (DNA 
in situ hyb rid isation) technique using alkaline phosphatase and 
immunogold silver (17), and for indirect immunofl uorescence sta ining 
for immunoglobu lins and compliments in renal biopsies (15). 

Therefore, microwave histolog ical staining techniques cou ld be a 
useful option, w here necessary, to reduce t urnaround t imes for special 
stains in t he laboratory. It is highly recommended for meta ll ic silver 

stain ing techniques that normally take longer to complete. In 
immunohistochemica l staining, the use of an autostainer is the preferred 
option on a larger scale, compared to t he speed of microwave 
immunoh istochemical staining. However, the implementation of these 
techniques depends on the workload, the demand for special sta ins, 
the degree of urgency for each test, and the effective use of technica l 
t ime and resources . 

Other uses of microwave heating 
Frozen sections are requi red for rapid diagnosis and for enzyme 

histochemica l sta ins. These sections are usually of lesser quality than 
their paraffin section equiva lents. It has been demonstrated that 
microwave fixed frozen sections had superior quality of morphology 
compared to conventional procedures (57,58). The adhesion of sections 
to the slide is enhanced with microwave heating. Another advantage 
would be for rapid immunohistochemical staining of frozen sections. 

Microwave heating has applications for electron microscopy studies. 
Good preservation of ultra-structural details of membranes and sub-cellular 
structures has been obtained with microwave f ixation with glutaraldehyde 
f ixative (9), or a mixture of glutaraldehyde-formaldehyde f ixative (1 0). 
Tissue processing steps of washing, post-staining, and partial dehydration 
performed on the microwave oven had sign if icantly shortened the 
specimen processing times in elect ron microscopy (59). 

Microwave irradiat ion effectively destroys microorganisms li ke 
Staphy!occus aureus and Salmonella typhi, compared to convent ional 
cooking (22) In addit ion, microwave irradiation can be a useful means 
of decontaminat ing some infectious bacteria (60) and parasites (61) in 
specimens and glassware in the cl inical laboratory. 

Hence, t he microwave oven is a usefu l tool in the laboratory that has 
a w ide range of potential applications and benefits to offer in histological 
techniques. 

Figure 1. Human uterus tissue block from partially unfixed specimen 
was fixed for 2hr in 10% NBF, fo llowed by microwave f ixation in 10% 
NBF, and t issue processed on a 13hr overn ight cycle. Microwave dried 
paraffin sections sta ined w ith Harris's Haematoxylin and Eosin. Note 
typical swollen looking nuclei associated w ith formaldehyde f ixation, 
and distinct nuclear membrane and nucleolus sta ining w ith almost 
unstained nucleoplasm (X125) 

NZ J Med Lab Science 2002 

51 



A 

Figure 2. Microwave dried paraffin section stained with microwave-heating 
Jones methanamine si lver staining of renal glomerular basement 
membranes. The staining process was completed with in 30m in. (A) the 
quality of silver staining is bright w ith clean background (X50) (B) basement 
membrane and mesangial matrix structures are sta ined black. (X125) 

Figure 3. Microwave dried paraffin section stained with microwave-heating 
Grocott-Gomori methanamine silver staining for fungi. The staining 
process was completed w ithin 30min. Note the spores and hyphae 
structures are stained black. (X125) 

Figure 4. Microwave dried paraffin section stained with Ch loroacetate 
Esterase sta in demonstrating myeloid leukaemic ce lls (MLC) infiltrating 
myocard ium. M icrowave heating was appl ied to mainta in optimal 
temperature for incubation in reagents. (X50) 

A B 

Figure 5. Human uterus stained with Cytokeratin AE1/AE3 (DAKO) 
antibody showing sta ining of 
(A) epithel ium of endometrium (X50) and (B) intense cytoplasmic staining 

of cytokeratin 
(B) intermediate f ilament proteins in epithelium (X125). Microwave 

dried paraffin sections were 
(C) pre-treated with microwave heat induced antigen retrieval technique and 
(D) immunohistochemical sta ining with DAKO LSAB2/HRP-DAB system. 

A B 

Figure 6. Human tonsi l stained w ith CD3, NCL-C D3-PS 1 (Novocastra) 
antibody showing sta ining of (A) T- lymphocytes predominantly in 
parafo lli cular region (X50) and (B) intense membrane sta ining of 
T- lymphocytes (X 125). Microwave dried paraffin sections were 
pre-treated withmicrowave heat induced antigen retrieval technique 
and immun histochemical stain ing with DAKO LSAB2/HRP-DAB system. 

A B 

Figure 7. Breast carcinoma stained with Estrogen Receptor, NCL-ER-6F11 
(Novocastra) antibody showing intense nuclear stain ing of (A) ductal 
epithelium (X 125) and (B) tumour cel ls (X50). Microwave dried paraffin 

sections were pre-treated with microwave heat induced antigen 
retrieva l technique and immunohistochem ical sta ining with DAKO 
LSAB2/HRP-DAB system. 
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Figure 8. Breast carcinoma sta ined with Progesterone Receptor, PgR 
1294 (DAKO) antibody showing intense nuclear sta ining of (A) ductal 
epithelium (X125) and (B) tumour cells infiltrating fatty tissue (XSO). 
Microwave dried paraffin sections were pre-treated with microwave 
heat induced antigen retrieva l techn ique and immunohistochemical 
staining w ith DAKO LSAB2/HRP-DAB system . 

Calibration, standardisation, and 
instrument quality control 

The microwave fie ld intensity w ith in the oven cavity varies f rom one 
oven to the other and the variation is intensified w hen the oven is 
loaded for 'm icrowaving' . There are so ca lled 'hot' and 'cold' spots or 
reg ions of high intensity and low intensity fields respectively w ithin the 
microwave fie ld. Microwave ovens manufactured specially for laboratory 
use allow the selection of different power wattage settings; whereas 
changing the power settings of a domestic microwave oven does not 
affect the wattage, where the time that the microwaves are emitted is 
altered . 

Calibration 
The microwave oven is ca librated w ith ca libration tools ca lled the 

neon bu lb array and agar-sa line-Giemsa (ASG) tissue phantoms to 
identify reg ions of 'hot' and 'cold' spots (62). The neon bulb array consists 
of neon bulbs inserted in a polystyrene base that is used to map out 
reg ions of high and low power in a microwave oven. Neon bu lbs glow 
when in contact w ith high microwave field. It can also be used as a simple 
test for leakage of microwave irradiation around edges, hinges and 
catch on the door of the microwave oven (24) The ASG tissue phantom 
consists of agar stained with Giemsa dyes, which simulates the tissue 
used, to determine if the microwave oven irradiation conditions wou ld 
uniformly heat a tissue. Ideally, the ASG tissue phantom should show 
a uniform colour change, provided the same standardisation protocol 
for microwave heating tissue samples is fo llowed. 

Standardisation 
The results of microwave histological techniques are reproducible 

provided the domestic microwave oven is ca librated for use, and the 
following basic parameters are standardised (23,62). 
a) irradiation time- prolonged heating of t issue samples are more likely 

to show thermal artefacts, dissociation, and evaporation of chemical 
reagents. To optimise the heating process, the use of microwave 
heating curves (Figure 9) helps to predict the duration of microwave 
heating needed to heat a volume of solution to any given temperature. 

b) volume of solution - the measurement of fluid volume is critica l 
to enable the determination of precise time requirements for 
microwave heating various volumes of solution to atta in final 
temperature. 

c) water load volume - a procedure used to reduce the energy density 
in sample and solution, thus slow down the microwave heating 
process. A 250ml beaker of water at room temperature is located 
at the right rear corner of the oven during 'microwaving' to absorb 
some of the microwave irradiation intensity. 

d) initial and final temperature- monitor and control temperatures 
to prevent boil ing and evaporation of chemicals. Solution baths 
must be heated from the same initial temperature (room temperature) 
to yield consistent f ixing and sta ining times. Check the temperature 
in between and after heating, and reheat aga in to ensure desired 
temperature is attained. Multiple short periods of heating wi ll have 
a negative effect on the tissue but overshooting the temperature 
w ill damage the specimen. A fast reading digita l thermometer is 
handy for rapid measurements of temperature. 

e) power levels- operate the microwave oven at low power levels to 
allow more time for dissipation of heat Intentional under heating 
is a reasonable safe guard aga inst over heating. 

f) placement within oven cavity - place the container of contents 
in the centre of the oven where the microwave flux is considered 
the most uniform w ith in the oven cavity. The use of plastic sheet 
ruled with co-ordinates enables reproducible placement of specimens 
in the oven cavity. 

g) microwave oven magnetron- pre-heating a water load helps to 
warm up the magnetron before use. The use of microwave heating 
curves wi ll help to monitor the ageing of the magnetron that leads 
to a lowered heat production. 

h) container shape and size - containers w ith curved surfaces can 
show a focusing effect contributing to maximum heating occurring 
in the centre, ca lled centre-heating (23). It has been suggested that 
using rectangular containers in place of cy lindrica l types may 
decrease or eliminate centre heating. Plastic ware is ideal for 
'm icrowaving'. Glassware absorbs microwave energy in varying 
degrees, causing differing temperatures from one solution to 
another. 

i) fluid agitation -the temperature of the heated solut ion is not uniform 
throughout the Coplin jar. The top portion of the solution is 
warmer than that near the bottom of the jar. Therefore, in order to 
equalise the temperature of the solution, the slides are dipped up 
and down to ag itate the solution. This ensures un iformity of staining 
throughout the t issue section. 

Instrument quality control 
A periodical ly scheduled quality control program and instrument 

maintenance history of microwave oven shou ld be documented for 
accreditation. The instrument should be kept clean at all t imes, annual 
check-ups for electrical safety and radiation leakage performed, and a 
quality control program to monitor the magnetron power output is 
recorded. The procedure for monitoring the magnetron power output 
follows: 
Equipment requ ired: plastic beakers 500ml x2, digital thermometer, 
f lat stirrer. 
Method: 
1. Fill each beaker with 500ml of disti lled water at 1 O(C (2(C. 
2. Check and record the precise temperature of water, note as starting 

temperature. 
3. Place a beaker of water in the centre of the oven cavity. 
4. Heat the water at full power for 62sec (a llow ing 2sec for the 

magnetron to warm-up from cold). 
5. Remove the beaker from the oven and immed iately stir the water, 

w ithin 30sec of removing the beaker from the oven measure the 
water temperature again and note as final temperature. Repeat the 
steps 2-5 for the second beaker of water. 

6. Average the two starting temperature read ings. 
7. Average the two fina l temperature read ings. 
8. Subtract the average starting temperature from the average fina l 

temperature to obtain an average temperature rise. 
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9. Multiply the average temperature rise by 70, and then multip ly by 
1.15. 

10. The resulting figure is the power output in Watts I.E .C. 
(Internationa l Electrotechnica l Commission). A significant drop in 
power wattage indicates the magnetron is not performing at optimal 
level. 

(Th is information was supplied courtesy of Electrica l Dept. , Wa ikato 
Hospital, Hamilton). 

Besides thermal heating, it is not clear whether microwave irradiation 
accelerates a reaction process by mechanisms of increase in reaction 
rate, or a faster diffusion of the reagents through cells and t issue (63), 
and a separate non-thermal microwaves effect of histological staining 
(64). In microwave f ixation, it has been suggested that heating the tissue 
causes proteins to coagu late (7), and the heat denatures disulphide 
bond formation, resulting in decreased insolubility of proteins (8), while 
in microwave staining, internal heating accelerates diffusion of dye 
molecu les into tissue, and thus enhances dye-substrate binding (25). 
The theory of a separate non-thermal effect of microwave irradiation 
on histological stains cou ld not be confirmed (64). 

Microwave Heating Curves 
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Figure 9. Graph shows the re lationship between varying volumes of 
solutions and duration of microwave heating for f inal temperature. A 
650W domestic microwave oven was used at high (1 00%) power setting 
to heat various volumes of solut ions in a 2L plastic beaker. 

Conclusions 
In summary, the domestic microwave oven is su1table for most 

histological techniques where heating is required. In fact, it is a lot 
cheaper and more affordable, compared to the laboratory microwave 
oven. The microwave oven provides an alternative source of heating, 
w ithout the use of naked f lames and heating elements in the laboratory. 
Microwave heating in histologica l techniques could successfully be 
used routinely in the laboratory for microwave f ixation of tissue and for 
gross specimen dissection, microwave drying of paraffin sections, 
microwave sta ining, and for immunohistochemistry. The advantages of 
microwave heating techniques are speed and/or improved quality. 
Employing these methods saves t ime in specimen processing. In t he 
future, microwave heating may be incorporated in automated t issue 
processors for fixation and tissue processing, and in automated staining 
machines to dry sections and perform sta ining at higher temperatures 
to speed up the staining process. 

The use of microwave oven and microwave heating in histotechnology 
is a relative new development, compared to conventional histotechnology. 
However, the applications of microwave heating could be an alternative 
for increased productivity and efficiency. The initial process of 
experimentation and set-up of microwave histolog ica l techniques in 

the routine laboratory can be time consuming, laborious, and requ ires 
careful standardi sation, but once completed, has tangible benefits, 
particularly in turnaround times and the quality of processing and staining. 
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Introduction 
D-dimers are formed by breakdown of fibrin clots. They act as markers 

of venous thromboembolism (VTE), including deep vein thrombosis 
(DVT) and pulmonary embolism (PE) A number of different methods 
exist for D-dimer measurement. These methods have differing degrees 
of sensitivity and specificity, and are therefore suited for use in different 
circumstances. When combined with clinical assessment, the D-dimer 
test is a useful tool in the eva luation of VTE. In this context, a test with 
high sensitivity and negative predictive value is desirable. 

Evaluation of suspected venous thromboembolism 
Pat ients presenting w ith possib le VTE are eva luated using a 

com bination of clinical assessment and radiologica l investigation . A 
diagnosis of DVT or PE cannot be reached from clinica l assessment 
alone. In both cond itions, further investigations are required to either 
prove or exclude the presence of thrombus (1 ). 

In the case of suspected DVT, evaluation is re latively straightforward . 
Lower limb compression ultrasonography (C US) in symptomatic 
ind ividuals is usua lly sufficient to demonstrate the presence of proximal 
th rombus. In cases of doubt, ultrasound study is repeated after t hree 
to seven days or may be supplemented by further imaging of the deep 
venous system. Traditionally this has been accomplished using venography 
with intravenous contrast, but in futu re this technique is likely to be 
replaced by newer imaging methods such as magnetic resonance direct 
thrombus imaging (MRDTI) (2). 

Evaluation of suspected PE is not so simple. Radiological investigations 
alone may not provide a clear 'Yes' or 'No' answer to the question of 
whether thrombus is present in the lungs. Ventilation-perfusion (V/Q) 
scans frequently demonstrate an "intermediate probability" of PE, 

particularly in those with other underlying lung disease (3). Likewise, 
although rapidly achieving widespread use, helical computed tomography 
of the chest with pulmonary angiography (CTPA) may not provide 
suff icient evidence to form the sole basis of a diagnosis due to limitations 
in scann ing reso lution (3). The 'gold standard" investigation, pulmonary 
angiography, is now rarely performed due to it's invasive nature, perceived 
possible adverse events and inter-observer variabi lity. 

Clinicians must judiciously combine information from both clinical 
assessment and radiological investigation in order to reach a positive or 
negative diagnosis. Following clinical eva luation, a sequence of 
investigations is obtained until there is sufficient evidence to tip the 
balance of probability either for or aga inst the presence of thrombus. 

What are 0-dimers? 
D-dimers are the product of fibrin degradation . Thrombus formation 

involves lysis of fibrinogen (by thrombin) to form fibrin monomers, 
wh ich then become cross- linked to form a fibrin polymer. Subsequent 
breakdown of the fibrin clot (by plasmin) produces a number of fibrin 
degradation products, including D-dimers. 

Figure 1. Formation of D-dimers from f ibrin breakdown 
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Whenever thrombus formation occurs in the body, fibrin breakdown 
is also activated. This results in production of various fibrin degradation 
products. When large amounts of thrombus are being formed there is 
a corresponding increase in fibrin breakdown, and thus in levels of fibrin 
degradation products . D-dimer levels are therefore elevated in any 
situation where there is increased formation of fibrin clot. Such situations 
include VTE, disseminated intravascular haemolysis, post-operative 
states, post-trauma states, malignancy, and pre-eclampsia. 

The role of 0-dimer testing in suspected venous thromboembolism 
Until recently, laboratory investigations have had little to contribute 

to the assessment of suspected DVT or PE. In recent years, however, the 
plasma D-d imer test has emerged as a potential tool in the eva luation 
of VTE. 

In assessing a patient with possible DVT or PE, a D-dimer level may 
help the clinician decide whether or not there is sufficient clinical 
evidence to proceed to radiological investigation. A patient presenting 
to the emergency department with possible DVT or PE is initially 
assessed through review of the history, followed by physical examination. 
If there is suspicion of a DVT or PE, the patient then goes on to have 
further investigations. Traditiona ll y, these have been in the form of 
radio log ica l studies - usua lly serial compression ultrasonography in the 
case of suspected DVT, and V/Q scann ing, CTPA or pulmonary 
ang iography for suspected PE. These scans are expensive and take t ime 
to organise, often necessitating admission of the patient so that treatment 
can be sta rted wh ile scans are arranged, undertaken and reviewed. The 
addition of a D-dimer assay to this clinical work-up has the potential to 
save both time, money and patient exposure to unnecessary investigations (4). 

In a patient with low or moderate clin ica l suspicion of DVT or PE, a 
negative D-dimer test effectively excludes the presence of significant 
thrombus. Such patients can be confidently discharged from the 
emergency department without requiring radiologica l investigations 
(1 ,3,5). However, if a normal D-dimer level (or 'negative' test resu lt) is 
to be used in this way as the sole test of exclusion, the assay must have 
very high sensitivity (6) . Van Beek and colleagues estimate that "for 
every 2% decrease in sensitivity, one per 1 ,000 evaluated patients (with 
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clinica lly suspected PE) would die as a result of inadequately t reated 
pulmonary embolism." (7). 

Patients w it h a negative D-dimer and high cl inica l suspicion, or a 
positive D-d imer test require further investigation in order to establish 
or exclude a diagnosis of DVT or PE. D-d imer levels are elevated in a 
number of si tuations, so a positive test is not specific for VTE; in other 
words, an elevated D-dimer level may be caused by a number of conditions, 
and does not necessarily indicate a diagnosis of DVT or PE. Radiological 
confirmation of VTE is usually required before a positive diagnosis can 
be reached. 

Thus, in terms of reach ing a diagnosis, a negative D-d imer test is 
much more useful than a positive result. Figure 2 demonstrates how a 
quantitative D-dimer assay may assist in evaluating suspected PE, using 
a test with high sensitivity. A negative test result (e .g. D-dimer level 
<500ng/ml) significantly decreases the post-test probabil ity for PE (see 
lower curve). In contrast, the curve for a positive D-dimer result (e.g. 

>500ng/mL) is close to unity and thus produces on ly a small change 
from the pre-test probabi lity. 
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Figure 2. D-dimer testing in suspected PE - relationship between 
pre- and post-test probabi lity © 

The horizontal axis represents a patient's pre-test probability for PE. 
The vertical axis gives the patient's probabil ity of PE fo llowing D-dimer 
testing. The dotted area represents the range of indeterminate 
probability - i.e. where there is insufficient evidence to either positively 
diagnose or confidently exclude PE (6% to 44% accord ing to the 
model proposed by Perrier and Junod). 

For example, a patient with a pre-test probabil ity of around 28% 

who is found to have a D-dimer level <500ng/ml has a post-test 
probabi lity of around 2% -sufficient to exclude a diagnosis of PE. If 

the same patient had a D-dimer level >500ng/m l , the post-test 
probabi lity would be around 41 %, and further investigations wou ld be 
required to reach a diagnosis. 

This graph is based on a quantitative D-dimer assay using 500ng/ml 
as the threshold for a positive result. 
©Reprinted from Resp Med 1995; 85:241-51. Perrier A, Junod AF. Has 
the diagnosis of pulmonary embolism become easier to establish? 
Page 244 (copyright by permission of the publisher; WB Saunders). 

Measuring D-dimer levels 
Detection of D-dimers in plasma sa mples is ca rried out using 

monoclonal antibodies specific for antigens on the D-d imer fragment. 

There are several different methods using this technique. 
1. Traditional enzyme-linked immunosorbent assay {ELISA) 

This uses a membrane coated with ant i-D-dimer antibod ies. Plasma 
is added to t he membrane, and D-d imers in the plasma bind to the 
membrane ant ibody. A second antibody labelled with a fluorescent 
substance is added. The amount of labelled antibody bound to the 
membrane can be measured; this indicates the level of D-dimer present 
in the plasma sample. 

The traditional ELISA method is very accurate, and is used as the 
reference standard for measuring D-dimer concentration. However this 
traditional ELISA techn ique is labour-intensive, expensive and slow 
(results may not be available the same day). For this reason it is not of 
practical use in the diagnosis of VTE in individual patients. 

2. Manual latex agglutination assay 
Monoclonal antibodies specific for D-dimer are coated onto latex 

particles. When D-dimer levels are elevated, macroscopic latex agglutinates 
are seen. This method produces a simple yes/no (i.e. qualitative) outcome, 
rather than a numerical D-dimer level. It is inexpensive and fast, giving 
an almost immediate result. However, it is less accurate than the ELISA 
assay and has fa irly low sensitivity. 

3. Manual whole blood agglutination assay 
This is another qual itative method. Two monoclonal antibodies are 

conjugated together, one specific for D-dimers and the other specific 
for erythrocytes. Unl ike other D-dimer assays, w hich use plasma, th is 
method uses w hole blood. If D-d imer levels are elevated in the blood 
sample, antibody-antigen binding leads to visible agg lutinat ion of 
erythrocytes (a 'posit ive' resu lt) . This techn ique is very fast (taking less 
t han two minutes), and relative ly inexpensive. However, the resu lt re lies 
on visual evaluation of the test (making it interpreter-sensitive), and 
lacks the accuracy of the ELISA assays. 

4. New rapid ELISA assays 
These use the same principle as the traditional ELISA assay, but are 

very much faster. 

a) Qualitative methods 
These give a simple positive/negative resu lt, based on detection of 

D-dimer levels above a certain concentration (e.g. 500ng/ml). They 
produce a result w ithin 10 minutes, often seen as a change in colour 
on a test card. Studies have shown this method to be much more sensitive 
than the manual latex agglutination assay (8-11 ). There is an element 
of operator-dependence in their use, as they rely on visual interpretation 
of the test card . 

b) Quantitative methods 
These use a rapid ELISA assay to give a numerical D-dimer result (i.e. 

an actual concentration). This method is more t ime-consuming than 
t he qua litative ELISA assay (taking around 35 minutes), but has been 
shown to deliver more sensitive results (3 , 8-12). In fact, t he sensitivity 
of some of these tests is comparable to that of the traditional ELISA 
assay. This makes the quantitative rapid ELISA assay a suitable test for 
excluding VTE in a cl inical setting. 

There is growing evidence that quantitative assessment of D-dimer 
may also predict thrombus burden and the extent of pulmonary vascular bed 
occlusion (14, 15). In addition, serial D-dimer assessment by this manner may aid 
in predicting those individuals most at risk of recurrance, in whom prolonged 
anticoagu lation may be indicated (16, 17) 

NZ J Med Lab Science 2002 

58 



5. A utomated latex assay 
This is a latex-enhanced photometric immunoassay. Unli ke the manual 

latex and w hole blood agglutination techniques, it produces a numerica l 
(quant itat ive) result. Some automated latex assays demonstrate sensit ivity 
comparable with the rapid quantitative ELISA assays (12, 15,20). They 
also offer the advantage of being fully automated, and can be performed 
on many standard coagulat ion ana lysers. 

Table 1. D-dimer assays in the diagnosis of deep venous thrombosis -
comparison of performance 

Assay type Cut-off Sensitivity Specificity 
(mcg!L) 

Traditional ELISA assay 
Asserachrom D~dimcr 43 100% 33% 

Enzygnost D·dimer micro 50 100% 44% 

Fibnnostika FbDP 500 100% 36% 

Manual latex agglutination assay 
Minutex D-dimcr 80% 90% 

Manual whole blood agglutination assay 
SimpliRED D-dimer 80% 94% 

Rapid ELISA assays 
a) Qualitative 

TNST ANT I. A. D-dimer 94% 63% 

b) Quantitative 

VIDAS D-dimer 500 100% 41% 

Automated latex assays 
Turbiquant 0 -dimcr 250 98% 40% 

IL Test D-dimer 130 100% 47% 

LIAtest 350 100% 33% 

TfNAquant 0 -di mcr 500 100% 39% 

Adapted from reference 3. van der Graaf, et al. Exclusion of deep venous 
th rombosis w ith D-dimer test ing. Thromb Haemost 2000; 83: 191 -8. 

The most extensively studied ELISA assay is the VIDAS system 
(Biomerieux, Paris, France) w hich has consistently demonstrated high 
sensit ivity and negative predictive value in comparative studies (see 
Ta ble 2) and in a large prospective trial (5 , 19). Despite t he seemingly 
similar performance of other assays (8,20), few have received rigorous 
evaluation in prospective studies assessing longer term outcome in 
those subjects with negative resu lts. Whi lst the choice of testing platform 
in individual laboratories wi ll be determined to some extent by local 
experience and laboratory resources, given the current level of evidence, 
the VIDAS system represents the "gold standard" by which other 
assays must be compared. 

Struly PatrNrt Nrmrht:r Prewllence Rtfcrorce Cut-off Scnsitmty Spccificit) Posuwe N~atrn• 

Pop11fntrorr DJ'T PE Standard' (ngmrl.) Predrctire Pr,;dicm·c 
Vafue Jlalr1e 

vanderGmaf(8) outpatients 99 51% "enogram 500 1000.4 41% 63% t(){)'}e 

2000 

Frcyburger{9) mpauents 100 43% 7o/. venogmm 550 tOO% 38'/o 62% ~~~ 

1998 PA 

Legnam (12) outpatients 87 48% '<enogram soo 952% 55.3'.4 70.2'{, 91.3% 
1997 

Jan5.5en(IO) outpauents 132 67% us soo 100'-< 19% 72% 1 00"-~ 

1997 

Ehas(l l) 17%outpntu:!llts 171 44% us 400 910!. 26% 51% 93% 
1996 83% mpnuents 

dc Moerloosc ( l3) outpatients 19l 24% V/Q scan 500 100% 38% 33% 100% 
1996 PA 

''venogram'= lower limb \'enography; 'PA' • pu lmonary ang1ography; 'US' .. IO\~ c r limb ultrasonography; 
'VJQ scan'= venti lation-perfUS IOn lung scan 

Table 2. Stud ies evaluating the VIDAS D-dimer assay in investigation of 
venous thromboembolism. 

Clinica l experience wit h the D-dimer assay 
To date, on ly one large prospect ive study has evaluated the use of 

high sensitivity quantitative D-dimer assays as the primary initial test for 
excluding VTE. Perrier and colleagues (5, 19) assessed 918 pat ients 
w ith cl in ica lly suspected venous thromboembolism . D-dimer test ing 
(with the VIDAS assay) was used as the f irst invest igation in their 
diagnost ic algorithm, and the sole basis of a negative diagnosis in 31% 
of subjects. Of all subjects w ith D-dimer levels < 500ng/ml , on ly two 
subsequently had DVT demonstrated on ultrasonography. (In one of 
these cases, D-dimer measurement had been ca rried out more than a 
week after the onset of symptoms.) Prevalence of VTE in the study 
group was 23%; thus t he VIDAS D-dimer assay had a sensitivity of 
99. 1% and negative predictive value of 99.3% in the hands of these 
investigators. 

Prospective studies assessing algorithms that incorporate standardised 
cl inical scoring systems, D-dimer assessment and newer imaging 
modalit ies in t he evaluation of suspected VTE are cu rently bei ng 
undertaken. Severa l studies have already assessed the use of the w hole 
blood agglutinat ion test (S impli RED, Agen, Australia) in combinat ion 
w ith a clinical scoring system in both DVT and PE (1). However, signif icant 
concerns regarding the sensit ivity of t his testing method and limitations 
of the scoring system have limited it's w idespread acceptance. 

Figure 3 (over the page) presents a recent ly developed algorithm 
ta ilored to the requirements of two tertiary hospitals in New Zealand, 
and demonstrates the systematic approach to the investigation of VTE 
that shou ld be consi dered, given current international data. There is now 
good evidence to support t he use of such approaches in emergency 
department eva luation of DVT (21 ,22), and preliminary data in the 
evaluat ion of PE suggests similar results. A number of hospital emergency 
departments are now adopting D-d imer assays as part of t heir clinica l 
work-up of suspected DVT or PE. 

However, it is important to note that cl inical assessment forms the 
f irst step of such an algorithm, and must be undertaken before any 
decisions can be made about t he need for laboratory or radiological 
invest igation. Pat ients with high cl inical suspicion for DVT or PE should 
always proceed to radiolog ica l investigation, and the role of quant itative 
D-dimer in this situation is to aid the prediction of the extent of thrombus 
formation and possible prognosis. In patients w ith low or moderate 
cl in ical probability of VTE, the role of a D-d imer test is to determine 
those w ith a negative resu lt, in w hom with-holding anti-coagulation 
without further investigation can be performed safely. 

The VIDAS D-dimer assay is also being used as part of a study being 
undertaken in New Zealand. The New Zealand Air Travellers' 
Thrombosis Study (NZATIS) is a large prospective study currently in 
progress to determine t he incidence of VTE in long-distance air 
t ravellers. Investigators are using the VIDAS D-dimer assay as a screening 
tool to determine w hich study participants may have developed a 
thrombus during their journey. Subjects w ith a negative D-dimer assay 
(<500ng/ml) are assumed to be thrombus-free; those w ith a positive 
assay (>500ng/ml) go on to receive radiologica l invest igations to 
exclude or prove the presence of DVT or PE. Results from th is study 
should become available w ith in the next few months (Hughes R, Hi ll S, 
Hopkins R, van de Water N, Nowitz M, Milne D, et al. The incidence of 
venous thromboembolism in low to moderate ri sk long distance air 
travellers. The NZATI Study. Submitted for publicat ion). 

Limitations of the D-dimer assay 
Age-related variability 

Serum D-dimer levels tend to increase w ith advancing age. This 
appears to be a normal physiological pattern, and probably reflects 
multiple factors [including higher f ibrinogen concentrations in the elderly, 
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slower urinary excretion, and more frequent fibrin generation (23)]. A 
study of D-dimer levels (using the VIDAS assay) in healthy volunteers 
found that the mean D-dimer level in individuals over the age of 70 
was 528ng/ml (23) - greater than the 500ng/ml threshold normally 
used for a 'positive' test result. 

Th is means that the specificity of the D-dimer test is lower in older 
age groups. In other w ords, older subjects often have a D-dimer level 
>500ng/ml in the absence of any patholog ica l process. This limits t he 
use of D-dimer testi ng in older age groups, since a 'posit ive' result is 
un li kely to be sign if icant. It has been suggested that a higher "cut-of" 
for D-dimer be used in such a popu lation, but the safety of such an 
approach rema ins to be assessed. 

Low specificity 
While the D-dimer test has a high sensitivity for VTE, its specificity is 

generally low (around 12-40%). A positive D-dimer test must always be 
followed up with appropriate radio log ical investigations in order to 
establish a diagnosis of VTE. 

D-dimer levels are elevated in a number of situations, including infection, 
inflammation, post-operative and post-traumatic states, cardiac failure, 
renal impairment, mal ignancy and vascular disease (23,24). Such 
conditions are more prevalent in hospita lised patients; thus the specificity 
of t he D-dimer t est is particularly low in a hospita l sett ing. As a resu lt , 
the D-d imer test is most suitable for use in an outpatient or emergency 
department setting. 

Timing of sample collection 
D-d imer levels fall gradually as clot burden diminishes, and may 

return to the normal reference range around 14 days after the acute 
thrombotic event (9). Blood for D-dimer test ing should therefore be 
taken as soon as possible after t he onset of symptoms suggesting VTE . 
Where blood for D-dimer testing is obtained more t han two weeks 
after t he onset of symptoms, t he test is li ke ly to be less sensit ive and 
may give rise to false negative results. 

However, once collected in citrated tubing, D-dimer is stable for up 
to 24hr without further processing (25). Therefore, samples can be reliably 
transported for non-urgent testing if a high sensitivity assay is not 
immediately available. 

Summary 
Plasma D-dimer levels provide a potentially useful tool in evaluating 

patients with suspected venous thromboembolism. In order to be used 

safely to exclude VTE, this test must have very high sensitivity and 
negative predictive value. It must also be sufficiently fast and inexpensive 
to be used in the evaluation of large numbers of patients. 

Several different methods exist for measuring D-d imer levels. The 
new rapid quantitative ELISA assay (e.g. VIDAS) offers t he advantages 
of high sensitivity and negative predictive value, and is faster than the 
traditional ELISA assay. Many of the automated latex assays also 
demonstrate high sensitivity, and have the further advantage of being 
fully automated and faster than even the newer ELISA assays. 

Use of the D-dimer assay is somewhat limited by its low specificity, 
especia lly in o lder age groups. The physiological increase in serum 
D-dimer levels w ith advancing age may mean that effective use of this 
test is limited to younger individuals. While a negative D-dimer effectively 
excludes VTE, a positive result may be due to a variety of conditions 
includ ing inflammation, infection and trauma, as well as DVT or PE . 
The D-dimer test is best suited for use in t he eva luation of suspected 

DVT or PE in an outpatient sett ing where the symptoms are of recent 
onset. 

As w ith other laboratory tests, D-dimer evaluation shou ld always be 
interpreted in the context of cl inica l assessment. Clinica l algorithms 
that include standard ised cl inical assessment, sensitive D-dimer 
measurement, and a systematic approach to imaging modalities are 
likely to form the cornerstone of the investigation of suspected VTE in 
the foreseeable future. At present, D-dimer testing is most usefu l in t he 
case of an appropriate patient w ith low to moderate clinical probability 
for VTE, w here a negative test result may be used to reach a negative 
diagnosis. Fortunately, this group represents the majority of patients 
presenting for assessment. In cases where there is a high degree of clin ical 
suspicion, it is probably inappropriate to use t he D-d imer evaluation as 
a sole test for exclusion of suspected VTE. 
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Continuing Professional Development (CPD) 

Graeme Broad, DMLS, Dip. Bs (Dist.) 
Manager Biochemistry 

Medlab Hamilton 

Th is is a summary of a powerpoint presentation to the South Island 
NZIMLS seminar held at Lake Tekapo Saturday 16th March, 2002. 

Introduction 
The present CPD programme presently in operation had its beginning 

some years ago in what was then termed MOLS. Initially MOLS was 
introduced and run by the Medical Technologists Board, until revised as 
CPD and organised and run by the NZIMLS. At present the CPD 
programme is free to financial members of the NZIMLS. This presentation 
is aimed at confirming beliefs already held, or to stimulate thought and 
offer some new perspectives on the subject. If as it seems CPD w il l have 
to be a legal employment and registration component (1), then the 

NZIMLS membership had better design a CPD programme to meet all 
needs, or one will be imposed on the them. 

My interest in CPO 
W ith the every increasing number of professional bod ies able to be 

joined, I had let my membersh ip to the NZIMLS lapse as I fe lt I cou ld 
get better' va lue from other societ ies more directly re lat ed to 
Biochemistry. However, I continue to fo llow events in the Institute and 
have compiled my own ongoing CPD register. Now that CPD is being 
seen as an integral component of the HR side of laboratory employment, 
I decided to see how our CPD scheme compares with other schemes 
world wide. I was of a mind that while MOLS and now CPD were 
reasonably efficient, they were dated and designed more for the sen ior 
laboratory personnel rather than for today's composite work force of 
new graduates, laboratory assistants, scientific officers or part timers. 

The three why's 
To get to the core reason for any proposa l, ask why. To that answer 

ask a second why and to that answer ask a final and th ird why and the 
true reason usually appears. 

1. So, why embrace CPD? 
To keep up with the play (knowledge I development). 

2. Why keep up with the play? 
It will be a legal requirement for employment and registration. 

3. Why will it be a legal requirement? 
For the protection of the public, i.e. "in the Publics' best interests". ' 

So it w ill not be for personal warm fuzzies, it wi ll be necessary to 
gain employment and fulfil legal registration requirements, so that Joe 
or Judy Public can have confidence in medical laboratory services. 

Who directly befits from CPO? · 
The direct beneficiaries from a CPD programme are the employer 

and employee for the following reasons: 
Employer Employee 
Part of IANZ requirements Formal recognition for previously 
of workforce competence voluntary efforts. 

Aids recruitmenVretention of staff New knowledge and skill 
acqu ired 

Improves staff morale 
Reduces stress 

Enhances quality of service 

Customer assurance 

Increased job satisfaction 
Evidence of continuing 

competence 

Job security 

Valuable for performance 
appraisa l purposes 
Addition to CVs 
Keeping up with, or ahead of 

co lleagues 

As there is mutual benefit to both parties, there w ill have to be some 
of the routine working period devoted to ach ieving the CPD criteria. 

International CPO situation 
There is a wide divergence world wide as to CPD programmes and 

requirements they contain. From an internet query the following infor­
mation was obtained: 

Country 

1. Australia 

2. New Zealand 

3. USA 

4. Canada 

5. UK 

CPO Requirements 

No formal CPD programmes 
implemented (3) 

CPD on a voluntary basis. 

Employment and registration 
requirements in some states, 
not all (4,5) 

Similar to the USA, as 

programmes seemed to be 
provincial in nature (6-8) 

Run under the auspices of the 
IBMS (9) 

In the USA and Canada CME points or a set number of educational 
hours are the norm. 

New Zealand CPO categories 
There are thirteen categories in the present CPD scheme, covering 

employment, scientific meetings and publications, study, peer reviews 
(IANZ) and community service/extension. I am not qu ite sure what 
community extension is. My feeling is that a lot of these thirteen categories 
are unatta inable for the majority of laboratory employees, and that the 
scheme is in need of a major overhaul. In particular, I wou ld like to see 
the employment category replaced w ith job related components of 
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lesser va lue but w hich together add up to the same value, but force 
people to actively complete tasks etc. rather than reward someone for 
t urning and vegetating. 

What essential qualities should a CPO 
programme have? 

• It must have specific objectives. What does it want to ach ieve and 
how are these met. 

• Activities must have demonstrable measurable va lues. What and 
how are the values obtained and allocated for the activities. 

• Programme equally reflects full time and part time employees. 
• Programme reflects today's and, hopefully tomorrow's cha llenges. 
• Most of all, the programme must be attainable. 

What is missing from the present CPO 
scheme 

There are many aspects of modern laboratory work that are not 
represented in the present scheme. A few of them are: 

• Membership of scientific societies. 
• Journal reading. 
• Use of the internet for journal I article searches. 
• C PD cred its via the internet. 
• Authorization to perform new techniques/procedures with in a 

discipline. 
• QA assessment, both internal and external programs. 
• Mentoring. 
• Healt h and safety issues. 

My proposal for a CPO scheme 
After considering t he issues, t he fo llowing is my suggestion for a 

CPD scheme. 
• Membership of a scientific society. 
• Self assessment programmes via the internet. 
• Seminar I lecture attendance. 
• In-house or other lecture I talk presentation. 
• Journal reading. 
• Internet use for article I subject searches. 
• Case history participation via the internet or scientific journal. 
• Supervision and tutoring staff and or BMLS students. 
• Quality assurance reviews. 
• Post graduate or other studies (work related) 
• Scientific meeting attendance. 
• Community service for the promotion of medical laboratory sciences. 
I have left peer reviews, book reviews etc. out of this programme as 

they affect a limited few in the industry. 

My scheme is just a starter, but one group that could benefit from 
this is those ex-laboratory workers now employed in the laboratory 
trade and supply sector. Many of these keep their registration current, 
but would find it hard to qualify for registration if the present scheme 
was made mandatory. 

Other considerations 
To add a new dimension, I would li ke to float the fo llowing idea of 

making some categories compulsory. Perhaps some 60 - 70% of t he 
annual CPD cred its are to be ea rned from a "compulsory" list , and the 
additional 30 - 40% credits attainable from an "optiona l" list. As I have 
said previously 1 wou ld like to see the employment component replaced 
by a larger series of employment related tasks. 

Conclusions 
The future of the existing CPD rests in our hands. It is up to the 

NZIMLS membership (me included as I have rejoined) to put views forward, 
and better sti ll solutions to problems. Better we do it than have someone 
outside the industry impose a solution on us. With that in mind, let 
your views be known and make use of you r loca l council and branch 
representative (or as a letter to t he Journal)) to create a strong robust 
and practical CPD programme for the future. 
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Editor's note: The above two articles are by invitation of the Editor 
for the start of a new series in the Journal, entitled "For debate". The 
aim of this new series is to present different views on topics of interest 
to the profession. It is hoped that these will generate lively discussion, 
preferably as Letters to the Editor. In a later Journal issue the topic of 
PSA screening - is it justifiable?, will be debated. I welcome suggestions 
of topics (and possible debaters) from the profession. 
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The NZIMLS Continuing Professional Development 
Programme 

C. J. Kendrick, MNZIMLS, Dip Sci, MSc (Dis.) 
Senior Lecturer. Massey University, and Convenor of the NZIMLS CPD programme. 

Introduction 
The first three year period of t he NZIMLS Continuing Professional 

Development (CPO) programme w ill be completed on the 30th March 
2003. The programme was developed following t he demise of the 
Maintenance of Laboratory Standards (MOLS) programme that was run 
by the Medical Laboratory Technologist 's Board (MLTB) and was introduced 
in 2000. During the development phases the NZIMLS looked at a number 
of continu ing education (C E) programmes run by other M LS professional 
organ isations worldw ide as well as t hat used by t he Royal College of 
the General Practi t ioners in NZ. The purpose of providing th is service 
was to provide a formal means by w hich members of the NZIMLS could 
demonstrate competence to practise as a Medica l Laboratory Scient ist 
(MLS) and to augment the already well established SIG act ivities of t he 

Inst it ute. 

Participation 
The CPO programme is available to members of the NZIMLS registered 

w ith the MLTB and is voluntary. The programme provides a means 
w hereby members gain points for attendance at CPO accredited scientif ic 
meet ings, CE seminars and for a range of other professional related 
activit ies (see below). The goa l is to achieve a mini mum of 300 points 
over a three year period. Each year members are requested to forward 
t heir claims w hich are reviewed and audited and the points collated to 
incl ude previous years activities. Records are kept with membership 
deta ils at the NZIMLS office. Following complet ion of the t hree yea r 
period participants w il l be issued certifi cates that reflect their CE activit ies. 

Current programme 
There are seventeen categories in t he current CPO programme 

handbook. 

1. Laboratory employment. 
Fifty points have been allocated to Technologists/Scientists employed in 
either a diagnostic medical laboratory, the NZ Blood Service or other 
medica l laboratory re lated f ields. These are ava ilable on ly to t hose who 
are req ui red to hold a current NZ MLTB practicing license, irrespective 
of the hou rs of work each week. Th is allocation recog nises the 
prof ess ional deve lopment that accompanies both part-t ime and 
f ull-time laboratory employment. Act ivit ies recognised under th is 
include laboratory and section management, use of scient ifi c technique, 
the pract ise of occupat ional safety, quality assurance, staff development, 
st udent and staff train ing, the performance of research & development 
(outside of post graduate st udy) and the reading of professional and 

scientif ic literature. 

2. Laboratory peer review. 
Laboratory review for IANZ, or other agency(s). 

3. Scient if ic meeting attendance (approved meeting). 
Meetings considered suitable for CPO points are listed in this handbook 
(see later). This list includes SIG meetings, NZIMLS and AIMS annual 
scient ific meetings, user group meetings and others. Meetings of other 

societ ies/organisations may also be suitable for CPO points so you 
should provide some evidence to support its suitabi lity (eg. programme). 

Definitions: Half day meeting 
1 day meeting 

2 day meetings 

3. Post graduate study. 

(2 - 4 hrs.) 35 points. 
(6- 8 hrs. including meetings of sim ilar 
duration spread over 2 days) 75 points. 
(> 8 hrs. spread over two or more 
days) 125 points. 

Study w hile enrolled in an appropriate post-graduate tertiary qualif ication 
and/or NZIMLS Fellowship. Appropriate: medical science, management, 

technology, quality, occupational safety and health et c. 

5&6 
Scient if ic paper publication. 

Publicat ion of a scient if ic article, eit her as primary or co-author, in a 

refereed or non-refereed journal. 

7. Oral or poster presentation. 
Oral or poster presentation at a scient if ic meeting (primary presenter 
only). 

8. Self-assessment programmes. 
Both hard copy and web based programmes are eligible. 

9. Publication of a MLS book review. 

10. Seminar/ lecture attendance. 
Does not include laboratory tutorials and excl udes bench-related t ra ining. 
Currently limited to 5 points per attendance with a maximum of 20 

points I year. 

11, 12. 
Seminar, lecture or clinical review presentation "in house". 
Does not include "at bench" instruction or discussion but includes formal 
tutorials given to MLS students, technica l assistants, nursing and other 

medical staff. 

13. Formal lecture given at University or Polytechnic. 
Includes lectu res given as part of a structured programme of teaching 
at a University or Polytechnic. 

14. Examiner and/or moderator. 
Examinations conducted on MLS related subjects on beha lf of the 
NZIMLS, M LTB, NZ Universities or Po lytechnics and other related 
organisations. 

15. Service to the profession. 
The follow ing activities are considered to be appropriate: 
• Individua ls involved on the organ ising committees for the NZIMLS 

annual scientific meeting . 
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• Administration of the profession th rough the NZIMLS council and 
includes sub-committee co-opts. 

• MLTB representation and sub-committee co-opts. 
• Convenors of NZIMLS Special Interest Groups. 
• Representat ives on Board 's of Study (or equiva lent) of tert iary 

teaching Institutions. 
• Preparat ion of SIG workshops etc. 

16. Community service/extension. 
The promotion of the profession of MLS through representat ion at 
career's events, or addresses to community groups about medical science 
related subjects. 

17. Others 
Claims not covered in other sect ions of this schedu le. 

Programme review 
At the end of this yea r the NZIMLS is to seek submissions on the 

structure of the current programme and comment on operat ion of the 
f irst three years. To date we have received a number of comments as 
interest in the CPD programme continues to grow. The following are 
examp les that have been received to date: 

• " Increase the allocation of points for attendance at sem inars". 
(currently limited to 20 points per year) 

• "There are thirteen categories in the present CPD scheme, covering 
employment, scient ifi c meetings and publications, study, peer 
reviews (IANZ) and community service/extension. My feeling is that 
a lot of these thi rteen categories are unattainable for the majori ty 
of laboratory employees, and that the scheme is in need of a major 
overhaul". 

• " I would like to see the employment category replaced w ith job 
re lated components of lesser value but wh ich together add up to 
the same va lue, but force people to actively complete tasks etc. 
rather than reward someone for turn ing and vegetat ing". 

• "An increase in the points allocation for laboratory peer review". 
• "Allocation of points for tutoring MLS tra inees" . 
• "Will the Lab Assistant group be catered for in the future?" 
• "Can the MLS supply industry representatives participate in the 

programme?" 

As part of the consultation process the NZIMLS w il l consider any 
suggestions for change received in written submissions. It is hoped 
that the release of the HPCA Bi ll w il l coincide w ith th is review process 
allowing us to consider its impact as part of the review. At t his stage 
it is planned to complete the process by the end of 2002 ready for 
introduct ion of the modif ied programme in April 2003. The NZIMLS is 
therefore int erested in receiving comments to help with this process so 
here is your chance t o have a say. It is hoped that through open dis­
cussion and debate that the CPD programme w il l be ready to meet the 
needs of the profession and the future regulation of our profession. 

Please forward submissions to : 

NZIMLS Executive Offi ce 
PO Box 505 
Rangiora 
or email : nzimls@exevents.co .nz 
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Haematology 
Spec al Interest Group 

STANDARDISED REPORTING OF HAEMATOLOGY LABORATORY 
RESULTS 3rd EDITION 1997 

This booklet provides gu idelines for basic blood ce ll morphology reporting and includes photographic images with 
concise text. It is a revision by the Auckland 
Haematology Special Interest Group (HSIG) of recommendations originally made by the Haematology Charge 
Technologist Group in 1998 to standardise blood film morphology reporting. Idea lly su ited for tra inees and stu­
dents of haematology. 
Now ava ilable at a reduced price $20.00 each 

Contact Jacquie Case (HSIG committee) at Haematology Laboratory, Middlemore Hospital, Otahuhu, Auckland . 
Ph (09) 2760044 xtn 8515 or e-mail jcase@middlemore.co .nz 

HSIG journal based learning 
- questionaire 

Blacklock HA, Royle GA. Idiopathic erythrocytosis - a declining entity. 
British Journal of Haematology 2001; 115: 774-81 . 

1. What biological measurement is used in the definition of absolute 
polycythaemia 7 
2. What are the three historical categories of absolute polycythaemia? 
3. What has revealed more heterogeneity within the categories and 
prompted a need for reclassification of the polycythaemias? 
4. Why is it important to correctly identify the cause of polycythaemia? 
5. Polycythaemia Vera is characterised by hyperplasia of the marrow 
erythroid lineage. 

TRUE I FALSE 

6. 50% of patients with polycythaemia vera have splenomegaly. 
TRUE I FALSE 

7. The NAP score is a useful test in the diagnosis of polycythaemia vera. 
TRUE I FALSE 

8. Endogenous = spontaneous erythroid colon ies? 
TRUE I FALSE 

9. Absence of spontaneous erythroid colonies in peripheral blood 
excludes a diagnosis of polycythaemia vera . 

TRUE I FALSE 

1 0. State the vulnerability of the erythroid colonies assay. 
11. Polycythaemia vera is characterised by a low serum erythropoietin 
level. 

TRUE I FALSE 

12. What is the specific cytogenetic abnorma lity in polycythaemia vera? 
13. Cytogenetic changes are present in all cases of polycythaemia vera. 

TRUE I FALSE 

14. Name the most frequently found cytogenetic abnorma lity in 
po lycythaem ia vera. 
15. Erythroid progenitors in po lycythaemia are independent of 
erythropo ietin. 

TRUE I FALSE 

16. What two substances stimulate erythroid burst formation " in 
vitro" in polycythaemia patients' 
17. What protein may play a role in the pathophysiology of polycythaemia 
vera? 
18. Name the anti-apoptotic protein expressed in polycythaemia vera 
patients to a greater extent than normal individuals. 
19. An assay of w hich substance would provide a more specif ic test for 
polycythaemia vera? 
20. Diagnosis of polycythaemia vera can be difficult due to a co-existing 
morbitity, the most common is ........ ...... 7 
21. List the thrombohaemorrhagic problems common in polycythaemia 
vera. 

22 . Name the three groups of fami lial/congenita l polycythaemia. 
23. PFCP has autosomal inheritance. 
24. What mutations have been found in pedigrees of PFCP? 
25. To wh ich familial polycythaemia group do increased oxygen affinity 
haemoglobinopathies belong? 
26. Chuvashian polycythaemia is characterised by autosomal recessive 
inheritance. 

TRUE I FALSE 

27. List the causes of congenital secondary erythrocytosis. 

For a copy of t his journal article, contact Jacqu ie Case at Haematology 
Dept., M idd lemore Hosp ita l, Otahuhu, Auck land., or e-ma il 
jcase@middlemore.co.nz 

Answers on Page 70 
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a ABBOTT ci 20 
lntegrating clinical chemistry 
and immunoassay at launch 

Available this year: the NEW ci8200 
Clinical chemistry and immunoassay testing 

all on the one reliable platform 

Come and see us at the NZlMLS Conference, Te Papa 

or call us on 0800 656 233 



HSIG journal based questionaire 
-answers 

1. Body red ce ll mass. 
2. Primary, secondary and idiopathic. 
3. The ability to define underlying ce llular and molecular defects. 
4. Early recogn ition of polycythaemia vera can prevent serious or fatal 
vascular events. Prognosis can be determined. 
Identification of secondary causes avoids inapprpriate myelosuppression 
treatment. 
5. False. 
6. False. 
7. False. 
8. True. 
9. False. 
10. Technical problems. 
Assay limited by low number of erythroid progen itors in most peripheral 
blood samples. 
Some ind ividuals without polycythaemia vera can have spontaneous 
erythroid colonies. 
11. True. 
12. There are no specific cytogenetic abnorma lities in polycythaemia 
vera. 
13. False . 
14. Delet ion of long arm of chromosome 20 (del 20q). 
15. True. 
16. IGF- 1 and insu lin-li ke growth factor binding protein . 
17. PRV-1 

18. Bci-XL 
19. Mp1 
20. Haemorrhage. 
21. Increased viscosity and low blood flow. 
Thrombocytosis and platelet dysfunction 
Altered vascular reactivity. 
22. i) Primary fam ilial and congenital polycythaemia (PFCP). 

ii) Non-PFCP disorders. 
iii) Chuvashian polycythaemia. 

23. Fa lse. 
24. Erythropoietin receptor mutations (EPOR). 
25. Group ii) non-PFCP disorders. 
26. True. 
27. Chuvashian polycythaemia 
Mutant high oxygen affinity Hb's 
Methaemoglobinaemia. 
Rbc 2,3-BPG deficiency. 

Quality issues in haematology 
HSIG seminar held in Auckland May 17 & 18 2002 

Th is seminar was aimed to suit technica l supervisors and experienced 
staff w ith formal responsibi lities for quality assurance, and 75% of the 
attendees were of t his ca libre. Topics included Quality Assurance w ith 
an update from IANZ on the latest ISO 15189 International Medical 
Standard, a current perspective on the Wa ikato Survey programme, a 
review of the discontinued HSIG Morphology survey; Quality Control 
with particular emphasis on establish ing reference ranges and the use 
of controls, a statistician provided a purer approach to the use of 
numerical data, Equipment and method evaluation, Haemostasis -
preana lytical variables, changing lot numbers of APTI reagents/controls, 
the use of controls; and a review of D-Dimer kits. 

85% of attendees rated the seminar as very good to excellent. All 
presentations were well received, the most popular were the sessions 
on Equipment & Method Analysis, and Quality Control. 

On the Friday even ing many attended the dinner held at the EPO 
(how appropriate is that ! !) restaurant in the Ellerslie townsh ip close to 
the seminar venue. A most enjoyable evening was had by all , and for 
some ... .we know who you are ..... it was just the beginning of a long, 
expensive, fun-fil led night. Our thanks to the Auckland HSIG committee 
for another excellent event, keep up the good work and we look forward 
to the next. 

~ r• , ·-- . 
' ' ~. f .•. ~ ~ 
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Microscopes, laboratories and Pacific 
islands 

A small pre-fab building in the Wellington hospital Level E car park 
has been playing a vital part in the development of Pacific Island medical 
laboratories for 21 years. Laboratory technicians from 22 different 
island nations come here, to the Pacific Paramedical Training Centre 
(PPTC), for four or five weeks at a time to build up their expertise. 

The director of the PPTC, John Elliot, says many of the countries have 
hospital laboratories that are equipped to about the standard of New 
Zealand labs in the 1960s. Some have more recent equipment, but 
once it breaks down, there's generally no one to fix it until a manufacturers 
representative ca lls, often months later. 

And the technicians themselves have little opportunity for formal 
tra ining to use the equ ipment. On ly Fiji's School of Medicine offers a 
relevant diploma course. To obtain a degree, students must travel even 
further, to either a New Zealand or Austra lian university. Most learn 
their skil ls on the job and at the courses held in Wel lington at the PPTC. 

The ph ilosophy of the t raining cent re is to provide development 
train ing and techn ica l assistance to the health laboratory services of the 
Pacific which is appropriate, affordable and sustainable. "Th is means 
that our courses are ta ilored to match Pacific Island levels of resources, 
equipment and needs" says John Elliot. 

The centre's work is largely funded by the Min istry of Foreign Affairs, 
which pays the operating costs while it's overseas development agency 
finances the travel and study costs of most of the students. The World 
Health Organisation also funds some students and some of the 
consultancy work carried out by John Elliot in the Pacific. This includes 
his visits to island countries to maintain the laboratory quality assurance 
programme that is run by the PPTC. John says it also gives him a 
chance to catch up with some of his students and see how they're 
progressing. 

The Wellington hospital laboratory, the School of Medicine and the 
New Zealand Blood Transfusion Service also support the programme, 
helping with some of the tutoring and explaining the intricacies of their 
equipment. 

Over the years, around 600 laboratory technicians from the Pacific 
have undergone training at the training centre. Students, such as Jim 
Wamdi of Papua New Guinea who works at a mission hospital, say the 
training given in Wellington is extremely useful and often means they 
return home able to carry out a broader range of tests. Others li ke 
Geoffrey Wuatai of the Cook Islands says they have good equipment 
but rely on New Zealand biomedical technicians to come and fix the 
automated analysers when they break down. 

Many of the students on the current blood morphology course have 
already attended two or t hree previous courses. And some, li ke Jim 
Wamdi says they'll go back, envious of the extensive and modern 
equipment t hey've seen in the Wellington hospita l laboratories. 
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hip Array Technology 
Multianalyte Biochip Array Technology 
Biochip Array Technology has arrived with the new, fu lly automated system from Randox that uses a 
unique imaging system for simultaneous measurement of up to 25 analytes. Solid state biochips support 
functional , immobilised ligands that bind the analyte of interest at discrete test regions. Biochip Array 
Technology is set to redefine clin ical analysis and exceed all expectations long into the millennium. 

LDL 
New Generation Clearance Method for HDL 
and LDL cholesterol 
Randox have launched a new generation clearance method for 
the rapid determination of HDL and LDL cholesterol in patient 
samples with liquid stable reagents. Unwanted lipoproteins are 
removed early in the first reaction step and unique surfactants help 
reduce interference fTom bilirubin and triglycerides. 

·ty Control Sera 
New Colour-coded Quality Controls from Randox 
Randox have introduced an extensive range of control products in new, easy to use, 
colour-coded packaging to help distinguish different analyte levels. Bottles, caps, labels 
and packaging are all co lour-coded for ease of use in the laboratory. Randox contro ls 
account for over 140 analytes regularly assayed in pathology laboratori es. 

'For your management of analytical performance' 
Randox International Quality Assessment Scheme (RIQAS) is a worldwide EQA programme developed 
by Randox to address the growing need for quality assurance of laboratory results. RIQAS offers 
programmes for General Clinical Chemistry, Therapeutic Drugs, Specific Proteins, Human Urine, 
Immunology, Haematology and CK-MB. The success of the scheme is attributed to its core design and 
function which was developed by a laboratory manager for laboratory managers, who needed a system to 
address the main criteria of quality functions. 

hemistry Reagents 
Clinical Chemistry Reagents 
Randox manufacture diagnostic kits 
to suit the needs of all clinical 
chemistry laboratories. Routine assays 
are combined with speciali st tests in 
probably the most comprehensive 
product range available that includes 
colorimetric, UV, ELISA and 
immunoturbidimetric assays. 

med·bio 

Dedicated reagents from Randox 
A full range of dedicated reagents is now 
available in all sizes of dedicated 
packaging, which is designed to fit directly 
onto the Hitachi®, the Dimension® and 
the Cx® instruments. Dedicated reagents 
in Randox packaging offer max imum 

economy and dedicated reagents in 
purpose design packaging offer 
maximum ease of use. 

Liquid Reagents 
Liquid-stable reagents from Randox 
offer ease of use and convenience 
for a range of clinical chemistry 
parameters. Reagents are available in 
dedicated packaging, easily automated 
on a range of clin ical chemistry 
analysers and many have barcodes for 
the Hitachi® systems. 

Med-Bio Ltd, Free Phone 0800 Medbio (633 246), Free Fax 0800 101 441 , e - mail custerv@medbio.co.nz 



• 
online seJVice to members 

About MLS 

Education Home • career information 
· MLS disciplines 
• ASM information 

MLS degree programmes mission statement 
activities of the 
NZIMLS 

download NZIMLS QTA examination application 
download NZIMLS Fellowship application 

LEADERSHIP 

The ew Zealand Institute of Me 
organisat io that represents medical lab 
commitme to promote professional ex 
and a cod of ethics to achieve the bes 
ultimate b nefit of the patient. 

Membership 

code of ethics 
NZIMLS membership categories 
membership fees 
online & downloadable membership 
application 
online & downloadable annual 
membership payment 

Leadership 

NZIMLS Council 
SIG convenors 
downloadable SIG 
guidelines 
position responses 
for LA's and Near 
Patient Testing. 

jOURNAL CONTACTNZIMLS 

contact Journal editor 
journal Issues 
view journal article 
titles 
instructions for 
authors 

Council meetings 

benefits of 
membership 

enc 

Links 

Continuing 
Professional 
Development 

CPO Information 
points allocation 
annual return 
documentation 

International MLS professional 
organisations 
medical science pages 
self assessment exercises 
NZ and Australian Universities 

NZIMLS annual scientific meeting 
NZ and International Scientific meetings 
SIG seminars 
application deadline dates for NZIMLS examinations 
Fellowship and QTA examination dates 



DADE BEHRlNG 

In PARTNERSHIP With You, 

To ENHANCE Peoples' Lives 

~·. t, _J• • .. . ... ... ... 
I 
II 

Pick one. Or the hole bunch.'M -------------------------------------1 

Cardiac 

To find out more contact: 
DADE BEHRING DIAGNOSTICS LTD 

Chemistry/ 
Immunochemistry 

Hemostasis 

Phone: (09) 366 4784 Freephone: 0800 80 79 82 (cal ls outside Auckland) 

Fax: (09) 379 8308 email: info@dadebehring.co.nz 
PO Box 4079, Auckland 

MicroScan® 
Microbiology 

Plasma 
Protein 

Syva® Drug Testing 
& Monitoring 

DADE BEHRlNG 
Today's Best ResourceN 



M ED I 
So ution 

• Urysis 2400 Fully 
Automated Urine 
Test Strip Analyser 

UJUSlS 2400 

P.lli•=!' -,-- .-:~ • ,J 

• UF-100 Fully 
Automated Urine 
Cell Analyser 

Standardised Analysis 

Simplified Automated Workflow 



SOUTH ISLAND SEMINAR 2002 
This years South Island Seminar (SIS) was held at Tekapo on the 16th 

of March. There w as w hat can only be described as an overwhelming 
response to the event w ith 166 registrat ions. There was a w ide scope 
of presentations, w hich covered almost all laboratory disciplines. The 
presentations were all of a high standard and showed the hard work 
t hat had gone into them. The re laxed nature of the audience seemed 
to bring t he best out of our presenters. The Tekapo Community Hall 
bought us all back to grass roots (in all senses!), but added to the event 
w ith its isolation and fantastic setting nestled tightly under the 
Southern Alps. The presentations from the day are all summarised 
below. 

Something FISHY with Cytogenetics 
Judy Moodie Healthlab Otago 

Judy gave us an insight into the wide world of cytogenetics. We now 
all now know how cells are cultured so the metaphases can be 
observed and chromosome ana lysis done. Th is is a very labour intensive 
f ield and obviously takes a lot of very specia lized skills. FISH techniques 
were explained and a case study was presented showing the importance 
of accurate diagnosis. 

Paroxysmal Nocturnal Haemoglobinuria 
Peter Hugo Hea lthlab Otago 

Peter reviewed an article published by Dr Peter Hillman from the 
British Journal of Haematology 2000 108 470 - 479. He summarised 
the pathology of t he disease, its diagnosis and present understandings 
of the molecular deficiencies t hat ca use the characteristic symptoms. 

Life in the Mortuary 
Di Woodford Hea lth lab Otago 

Di shocked us all w ith her dramitic insight into the life and t imes of 
the Mortuary technician. The eloquent way that organs are removed 
and cuts are strategical ly made impressed everyone. I suppose it is a little 
sobering to suggest that we all will end up in a fridge here! 

A Story with a Ring to it 
Frances Cadman Medlab South Christchurch 

Frances explained to us the epidemiology of the protozoan malaria, 
which infects humans. The life cycle from the female anopheles mosquito 
as the vector to the human erythrocytes as the host for the growing 
trophozoites was all described. The identifying characteristics of each 
malarial species were outlined and case studies shown. And as Frances 
out lined malaria is not endemic to the West Coast despite what some 
GPs t hink! 

Same virus - different disease 
Lisa Tweedie Canterbury Healt h Laboratories 

Lisa presented an overview of Varice lla-zoster virus infections. The 
pathogenesis and clin ical presentation of Chickenpox (the acute form 
of the viral infect ion) was described and compared w ith Shing les ( the 
react ivated form of the same virus). Latency and react ivat ion, potential 
complicat ions and methods of detection by culture, PCR and sero logy 
were also described. 

Spiralling out of Control 
Alvin Chua Canterbury Healt h Laboratories 

Alvin captured our attention w ith an interest ing case study. 
A 43 yr old male had been unwell for several days w ith headache, 

abdominal pa in, rash, red eyes and ye llow skin, also fever and chills. 
Tests resu lts showed abnormal LFT's and CRP, the blood culture and init ial 
leptospira tests were negative. The CSF showed low numbers of wbc 
and elevated CSF glucose but no bacterial growth. 

The patient showed signs of possible leptospira toxic shock. Samples 
for PCR were collected (urine, blood and CSF). Leptospiral PCR tests 
were positive. Further serology testing at 11 days showed positive 

results. 
An interesting case study was presented which highlighted the 

usefulness of molecular diagnostic techniques in cl inical testing and 
the need to use all available information (clinical details, other test 
results, patient history) to make the appropriate decisions for test selection. 

It's a Dirty World we live in 
Rob Siebers Wellington School of Medicine and Health Sciences 

Rob gave us a summary of the asthma research that he has been 
involved w ith. A populat ion of primary school chi ldren from both a 
sma ll town and surrou nding rura l farming areas were tested for 
allergi c disease. The findings that rural children had higher rates of 
allergic symptoms and disease seemed to rai se the eyebrows of the 
audience. Th is was a most interest ing topic and certa inly generated a 
lively response . Those dam dust mites certain ly have a lot to answer for 
in New Zea land. 

Epidemiology of Meningococcal Disease 
Youssef Dabous Hea lt hlab Otago 

Youssef highlighted the incidence of meningococcal disease in New 
Zealand. He outlined the fact t hat we are in the 11th year of an epidemic 
which has claimed the lives of many young people. Preventative measures 
were outlined in typical Youssef manner which the audience found very 
amusing. 

Treatment of Meningococcal Sepsis 
Dr Jim Faed Director Dunedin NZBS 

Jim was our guest presenter and started by outlining the disease 
state caused by overwhelming septicaemia. The importance of the control 
of Disseminated Intravascular Coagulation (DIC) is seen as a major factor 
in disease progression. An overview of the importance of Protein C 
consumption was outlined. Jim presented case studies from patients 
treated at Duned in Hospita l outlin ing the use of Protein C levels to 
determine the level of treatment used. Once Protein C levels dropped 

below 30% an aggressive plasma exchange programme was implemented. 
Problems of t his treatment f rom t he size of cannulae (often small chil­
dren have the disease), to t he ava ilabil ity of f resh plasma were all 
explained. This presentation was an excellent insight into t he cl inica l -
laboratory overlap. Just to show how much Jim is in demand he got 
beeped regarding a plasma exchange case during th is presentat ion! 

It's all in your head 
Katrina Monaghan Canterbury Healt h Laboratories 

Katrina presented a series of case studies to illustrate the use of CSF 
ce ll counts, biochemistry and patient history to rationa lise and select 
appropriate PCR diagnostic tests in meningitis or encephalit is cases. 
The clinica l history of t he patients (e .g. rash, recent herpes infection, 
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recent activities etc) was used in conjunction w ith CSF results to direct 
the laboratory in the choice of PCR testing required. Katrina showed 
that in most cases th is produced timely and productive resu lts allowing 
for rapid, appropriate management of the patients 

Establishing Quality Control Procedures for Collecting and 
Labelling of Laboratory Specimens 
Stephen Silk Hutt Va lley Hospital 

Stephen ta lked about the need for documentation of problems 
associated w ith collecting and labelling of specimens. The statistics he 
had collected showed specimen problems that we are all too familiar 
with. The need for a system of documentation outlining the correct 
methods of collection is essential. Problems are always going to occur 
but as Stephen quotes, 'a specimen rejection policy must meet the 
needs of your customers as well as your conscience'. 

Phlebotomy - "The new SIG on the block" 
Ailsa Bunker Middlemore Hospital 

Ailsa inspired us all with her enthusiasm for the phlebotomy SIG. As 
was outlined there is presently no nationally recognised qualification 
for phlebotomy. The framework has been put in place and now the aim 
is to get something in place in the near future. A dedicated team of 
laboratory people from all over New Zealand is meeting to nut this out. 
I am sure the team has the goods to deliver on this one. 

CPO Why Why Why? 
Graeme Broad Medlab Hamilton 

Graeme took a serious and not so serious look at the CPD programme. 
He ba lanced his arguments by using clear and not so clear examples. 
He teased us w ith cans of speights and made all the aud ience laugh 
about our uncontrol lable tra its. And no Graeme, the Chiefs w ill not 
w in the Super 12! 

Current Trends in Point of Care Testing 
Chris Bugden Canterbury Health Laboratories 

Chris explained his involvement in the Point of Care (POC) testing in 
the Canterbury Health region. This is a f ield that is expand ing but w ith 
it comes a logistical nightmare. Coordinating training logs and the control 
of equipment cal ibration and accuracy are typical problems. There have 
been problems in the past with POC equipment companies dea ling 
direct with hospital wards without the laboratory even being involved. 
With Chris employed as the POC coordinator this should make these 
sort of practises a th ing of the past. Watch this field it is only going to 
expand. 

NZIMLS Discussion 
Trevor Rollinson Secretary/treasurer NZIMLS 

Trevor introduced Jan Deans and Ann Buchanan as the southern 
region delegates and Harold Neal outlined the implications of the new 
Health Advocacy Bill to us as medical laboratory workers. 

The meeting was closed and the job of organizing the 2003 South 
Island seminar was passed on to Shona Johnstone and the able team 
from Nelson Hospital. 

The Med-Bio Ltd award for t he 
best first time presenter went to 
Youssef Dabous (pictured left) 

The Abbott award for the best 
overall presentation went to Alvin 
Chua. 

Thanks to all the sponsors for the day and night, Med-Bio Ltd, 
Abbott Diagnostics, Roche Diagnostics, Beckman Coulter, Global 
Science, Biolab and Medlab. 

Then the fun began ... ! 

Terry Taylor 
SIS Convenor 2002 
Healthlab Otago 
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New products and services 
Trace Lithium for Spectrophotometer 

The Trace Lithium 'liquid stable reagent' for spectrophotometers is 
now available in New Zea land. 

Please refer to NZIMLS Journal Vol 56 #1 April 2002 for an excellent 
paper by Rebecca Wi lson. 

Application sheets available for all Hitachi Analysers. For further 
information contact 
Medica Pacifica Ltd 0800 1 06 1 00 
or visit our website www.medica.co.nz or emai l info@medica.co.nz 
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MED-810 
JOURNAL AWARD 

Is an award to the value of $150 for each issue 
of the NZIMLS Journal . It is offered three times a year. 

All fellows, members and associates of 
the NZIMLS, who publish a paper in 

the NZIMLS Journal, will be 
automatica lly considered for the award 

for that edition 

Winner of the Med-Bio Journal Award for the best original article in the last issue of the Journal (April 2002) goes to 
Rebecca W ilson from Southern Comm unity Laboratories, Dunedin for her article: Is the TRACE spectrop hotometric 
method specif ic enough to replace f lame photometry for the ana lysis of lith ium? 
NZ J Med Lab Science 2002; 56: 9-11 
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For Serum Specimens 
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Closure: 
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Carton Size: 

367645 
13 x 100mm 
Hemogard 
glass 
7ml 
1000 
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and large 75mm label length 
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