
conventional unfractionated heparin given twice or three
times a day. These three agents have not yet been compared
directly in a single study.
What is needed is the most effective drug with the simplest

method of administration and control and the smallest risk of
adverse effects. In these days of cost effectiveness the modest
cost of prophylactic treatment must be measured against the
considerable risk of thromboembolic complications of hip
surgery if no prophylaxis is given, with the cost of the
increased length of stay in hospital, morbidity, and mortality.
How long anticoagulants should be continued postoperatively
has not been determined; most series have recorded late
presentations of thromboembolic complications after dis-
charge from hospital. What is inescapable is the need for
prophylaxis.
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Advances in cell kinetics

Better understanding ofthe cell cycle could improve treatments for cancer

Abnormal proliferation of cells is an important feature of
many diseases, particularly malignancy. Knowledge of the
proliferative characteristics, or cell kinetics, of tumours may
help to unravel the disease process and to optimise the timing
of treatment.

Proliferating cells pass through a series of discrete phases in
their life cycle. Howard and Pelc, responsible for the modern
concept of the cell cycle, described five phases.' From the GI
(gap 1) phase cells enter either the GO (resting) or S (DNA
synthesis) phase. From the S phase they enter the G2 (gap 2)
phase, from which they pass into the M (mitosis) phase and
then back into GI. Chromosomes are duplicated during the
S phase. The timing of the S, G2, and M phases is relatively
constant for any one cell type, maximum variation being
found in the Gl phase. The importance of this model of the
cell cycle is that complex populations of cells become
amenable to experimental and mathematical analysis.
The dissection of the cell cycle requires the labelling

of newly synthesised DNA with a detectable precursor
molecule. Until recently, tritiated thymidine was the main-
stay of research into cell kinetics.2 This restricted the study of
the proliferation of human tumours to in vitro incubation of
freshly excised tumour biopsy specimens with 3H thymidine.
Autoradiography allowed the estimation of the labelling
index, but time dependent measurements-such as the cell
cycle time-could be estimated only if multiple, serial biopsy
specimens were taken. This was rarely feasible in clinical
practice.

Bromodeoxyuridine (BrdUrd) and iododeoxyuridine
(IdUrd) are halogenated analogues of thymidine which have
long been in clinical use as radiosensitisers. They are reliably
incorporated into the DNA of proliferating cells. In 1982
Gratzner3 and colleagues4 in the United States developed a

family ofmonoclonal antibodies that detected these analogues
bound within DNA. Proliferating cells could therefore be
identified by immunohistochemical examination.

Developments in flow cytometry have greatly enhanced the
use of this technique.5 In a flow cytometer laser light
illuminates a stream of suspended cells or nuclei. If these are
labelled with monoclonal antibodies and fluorescent dyes,
then simultaneous quantitative measurement of multiple
factors-for example, the DNA content and the content of
bromodeoxyuridine-is possible in each ofthousands of cells.

In 1985 Begg and colleagues described a flow cytometric
technique by which a cohort of tumour cells labelled with
bromodeoxyuridine could be followed through their cell
cycle.67 From this the tumour labelling index, the duration of
the S phase, and the potential doubling time of the tumour
could be estimated. The method has been shown to be
applicable to human tumours in vivo.8 9 The derivation oftime
dependent measures of proliferation from a single biopsy
specimen of a tumour or tissue pulse labelled in vivo is now
possible. Bromodeoxyuridine can be given as a 250 mg
intravenous bolus before surgery or biopsy for cancer.
Bromodeoxyuridine shares a small risk of mutagenicity with
all cytotoxic agents and ionising radiations, and prudence
suggests that currently its use should be confined to adults
above reproductive age with proved malignancy.

Considerable work is still needed to standardise analytical
protocols and to assess the effect of tumour heterogeneity on
the interpretation of results. Nevertheless, the technique
marks a noteworthy advance in oncological research.0'"
Proliferation indices are currently being assessed both as
predictors of clinical outcome'2 13 and as guides to the frac-
tionation of adjuvant treatment for cancer. For example,
rapid proliferation of cells and tumour repopulation could
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lead to the failure of conventionally fractionated radio-
therapy. Clinical trials are in progress to evaluate hyper-
fractionated treatment of human tumours, supported by
measurements of the potential doubling time.4

Labelling with bromodeoxyuridine and iododeoxyuridine
can be combined with the study of other markers -such as
oncogene proteins-to provide more information on the
control of proliferation.'5 The spread of flow cytometers to
many clinical laboratories and their increasing ease ofuse have
opened up important new opportunities for the study of
human tumours and their treatment. The wheels of the cycle
are turning again.
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The rise of post-traumatic stress disorders

More disasters and more awareness of their consequences

What accounts for the current high profile of post-traumatic
stress disorders? Is it media hype, a catchy bandwagon, a
"sign of the times," or are these indeed common, previously
underestimated conditions? The media regularly focus on the
personal (emotional and psychological) consequences of
disasters, and in the name of traumatic "psychological
damages," direct and indirect victims pursue compensation,
and groups of survivors lobby politically. Legal precedents
are being reset concerning culpability and rewards. With this
process questions have arisen about trends towards increased
litigiousness and loss of resilience in the population at large.
Given the momentum of these developments, it is right to
clarify the validity of reactions to trauma and their import.
The phenomenology clustered by the American Psychiatric

Association in 1980 (and revised in 1987) to characterise post-
traumatic stress disorders is not recently hatched.' Records
from combat, transport accidents in the early days of the
railways, and more recent natural and manmade disasters and
reports after, for example, assault, rape, or being taken
hostage describe a common core of symptoms. Some data
suggest that tests of biological response to specific stimuli can
accurately differentiate post-traumatic stress disorders from
other anxiety syndromes, depression, and pathological grief,
which argues for a distinct syndrome. These other psychiatric
conditions, however, often coexist with post-traumatic stress
disorder (as currently defined by the American Psychiatric
Association) and may themselves be brought on by life events.
So the notion of a number of interrelating post-traumatic
disorders emerges.2
Human and animal research has produced evidence for

potentially long lasting neurochemical and neuroanatomical
changes brought about by psychic trauma. Much evidence
also exists for the influence of culture, beliefs, and social
support on the development and course of responses to
trauma.34 These disorders thus have biological, psychologi-
cal, and social components and to clarify their nature
clinicians and researchers have recently begun to consider
their epidemiology, natural course, treatment, and prognosis.

The point prevalence of post-traumatic stress disorder in
the general population is about 1%, although the disorder is
much commoner in high risk groups. For example, its
estimated prevalence among people who were living near
Mount St Helens in Washington when it erupted is 3 6%5;
among victims of personal attack it is 3-5%6; among fire
fighters exposed to a major bush fire, 30%7; among workers
exposed to a factory explosion, 20-43% depending on the
degree of exposure8; among uninjured war veterans, 3 5%;
and among injured combat veterans, 20-40%.9 The preva-
lence of the disorder in prisoners of war is around 65%,
varying with the duration and severity of their internment.'"
Many more survivors have subthreshold levels ofnone the less
debilitating symptoms. Post-traumatic stress disorder is
chronic or recurring in a high proportion ofthose who develop
it.8""'2 The current definition of post-traumatic stress disorder
has been operational for only four years, and more time needs
to elapse before an accurate natural history of this specific
constellation ofphenomena can be drawn.

Treatment is currently being evaluated. Anxiolytics may
palliate symptoms ofanxiety, and antidepressants seem better
than placebo in reducing depressive and intrusive recollection
phenomena, but these findings need corroboration by well
conducted trials. Psychotherapeutic techniques ranging from
dynamic therapies to strict behaviour modification are widely
used for responses to trauma, and these may be helpful.'3
Controlled trials of psychological interventions, however, are
needed.

Post-traumatic stress disorder is associated with increased
physical mortality, subsequent psychiatric illness, and
accidental and non-accidental death.'4`'7 The impact of long
lasting post-traumatic psychological disturbance on the sur-
vivors' social and occupational functioning, family, and
general quality of life is considerable and represents an
important mental health problem. Why have we only recently
begun really to take note?

Perhaps the increased resources made available to psychia-
try allow us now to direct attention to conditions previously
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