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Evidence based medicine: concerns of a clinical neurologist

L R Caplan

The latest medical buzz phrase is evidence based. This term
has become a shibboleth, a sacrosanct icon almost like
motherhood. Who could possibly be against basing
decisions on evidence? It is diYcult to think of a polite term
for decisions not based on evidence. The almost religious
zeal for cloaking all decisions under the banner of evidence
based conceals the real problem—that is, what is the
evidence? Does it apply to the individual patient being
treated? What is the context in which the evidence was
gathered and it will be applied?

When historians look back on the last quarter of the 20th
century, they will emphasise four developments: (1)
dramatic improvement in diagnostic technology, especially
brain related, (2) major advances in genetics and molecu-
lar biology, (3) computer facilitation of data bases and ref-
erence resources, and (4) focus on treatment and
therapeutic trials. Greater interest in treatment is a natural
consequence of improved diagnostic capabilities. Although
therapeutic trials were conducted in the 1950s, during the
past two decades the methodology and the statistical plan-
ning and analysis of trials have developed a more sound
scientific basis.

Recently, there has been a determined eVort to integrate
results of therapeutic trials into medical care. This integra-
tion is the strongest type of “evidence base.” Delivery of
therapeutic data from randomised trials, on line, to
practising physicians has only recently become a reality.
Doctors now have rapid access to diagnostic and therapeu-
tic data bases using portable or oYce based computers.
This capability brings scientific medicine into doctors’
oYces, and hospitals quickly and cheaply.

Marriage of the therapeutic and computer eras has led to
the proposition that treatment should be based on data
from therapeutic trials. Treatment based on trials is
naturally preferred over treatment not based on trials. Most
treatment reviews now contain wording that reflects the
scientific quality of evidence supporting therapeutic
recommendations. Table 1 lists weighting of evidence, and
the grading of therapeutic recommendations used in two
recent publications.1 2

This also threatens to become the managed care era.
Managed care is rampant in the United States and is
spreading rapidly. The trend is likely to spread to Europe
and elsewhere in the world; economics seem more impor-
tant than quality of care. Some managers warmly embrace
treatments based only on trial data. Realising that little that
doctors now do is based firmly on trial results, managers

save money if they pay only for scientifically proved treat-
ments. Payers generally look favourably on protocols that
dictate to physicians accepted treatments based only on
trial evidence. “Evidence based medicine” is thus a two
edged sword, a utopia if accomplishable, but a potential
managed-care sword. I argue herein that: (1) trials and
meta-analyses have important limitations which make it
unlikely that they will become the basis for most daily bed-
side medical decisions; and (2) whether a treatment is
“evidence based” depends both on the quality of the evidence
and the clinical context in which the evidence is applied.

Randomised therapeutic trials placed in clinical
perspective
Trials have important theoretical and practical limitations.
They are expensive, time consuming, and require enor-
mous resources. To provide statistically valid results,
randomised trials must contain large numbers of patients
with enough end points for analysis. SuYcient end points
must be obtained in a relatively short period. The
condition studied must either be acute and cause adverse
end points or rapid improvement within a short time.
Chronic conditions must be severe enough to cause clear
end points within 1 to 5 years of follow up. Many medical
and neurological conditions are very diYcult to study in
trials. Patients who are too ill, too old, too young, female
and “of childbearing age,” incapable of giving informed
consent, too complex, or too full of coexisting illnesses are
often excluded in trials.

The major theoretical limitation of trials is the issue of
numbers versus specificity. For trials to yield statistically valid
and important results, they must include many patients—
numbers. For the results to be useful to practising
physicians, the data must be specifically applicable to indi-
vidual patients who have the condition studied. To include

Table 1 Levels of evidence and grading of recommendations for
treatment1 2

Level of evidence:
Level 1 Data from randomised trials with low false positive (á) and low

false negative (â) errors
Level 2 Data from randomised trials with high false positive (á) or high

false negative (â) errors
Level 3 Data from randomised concurrent cohort studies
Level 4 Data from randomised cohort studies that use historical controls
Level 5 Data from anecdotal case series

Strength of treatment recommendations:
Grade A Supported by level 1 evidence
Grade B Supported by level 2 evidence
Grade C Supported by level 3, 4, or 5 evidence
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enough patients, the condition studied must be common
and usually multiple physicians at multiple centres must be
used. One doctor or centre has too few patients or would
take unacceptably long to accrue the number of patients
needed. To achieve numbers, a “lumping” strategy must
predominate over “splitting”. For example, to study the
eVectiveness of a treatment to prevent embolism in patients
with mitral valve prolapse, a study would not be able to
obtain enough patients with mitral valve prolapse, mitral
regurgitation, and mitral valve fibrinoid degeneration who
had prior brain or systemic emboli and congestive heart
failure even though this group is at highest risk and would
be most likely to respond to prophylaxis. The study would
have to include all patients with mitral valve prolapse to
accrue enough patients.

The sample size needed will increase if the projected
eVectiveness of the treatment (the percentage reduction in
adverse outcomes) is low (10%–15%); several treatments
will be studied; the follow up period is short, many patients
will be lost to follow up, withdraw, or become non-
compliant; the anticipated outcome event rate is low; and a
high power of protection from type I and type II errors is
desired.3 As an example of the extraordinary numbers of
patients sometimes needed, the authors of a meta-analysis
of randomised controlled trials of agents that decrease
platelet aggregation for secondary prevention of stroke cal-
culated that 13 000 patients would be needed to detect
with 90% power, an observed reduction in end points of
15% with aspirin.4

The greater the numbers of patients needed, the more
pressure there is to adopt a lumping strategy. The more a
study lumps diverse subgroups, the more general are the
results and applicability to specific patients declines. For
practising physicians, treatment must be very specific. Phy-
sicians are faced with individual patients for whom they
must make therapeutic decisions. To be useful, trial results
must help physicians treat individual patients in given situ-
ations. In the free world, no physician is faced with treating
thousands of individual patients with the same treatment
irrespective of their individual characteristics but that is
exactly the situation in trials. Randomised trials and meta-
analyses estimate the eVect of a particular treatment in a
large group of patients. The results of that treatment are
compared with patients given another treatment or
placebo.

Subgroups can be managed either by prospective
stratification—that is, by randomising patients using
predetermined criteria (for example, sex, race, age) to
ensure that subgroups will be relatively equally represented
in the diVerent treatment groups—or by analysing the
treatment results by subgroup determinants that have been
prospectively defined.

Utility of trial information
Trials should ask clinically relevant questions that are
practically answerable. An example of one such useful trial
is the extracranial/intracranial (EC/IC) bypass study.5

When this study was conceived, neurosurgeons throughout
the world operated on patients with occlusive anterior cir-
culation disease by surgically creating shunts from the
superficial temporal artery to middle cerebral artery
(MCA) branches. The study was large; 1377 patients were
more than enough to ensure statistically valid results for the
full group analysis. The mix of patients was representative
of patients operated on in the community. Both transient
ischaemic attacks (TIAs) and non-disabling strokes were
included, and the operative procedure was performed
about 6 weeks after stroke, the prevailing community prac-
tice. The chosen end point—new stroke related neurologi-
cal deficits—was valid and readily ascertainable. The study

showed that the surgical procedure was no better, and
sometimes less eVective than medical therapy.5 Especially
convincing and important were the subgroup analyses.
Groups of patients with lesions at various sites (internal
carotid artery (ICA), origin, ICA siphon, MCA, diVerent
severities of occlusion, and shunts with diVerent projected
flow volumes were studied. The full group results were also
valid for each subgroup. This trial convincingly showed
that the procedure as it was then performed was less eVec-
tive than medical treatment. The results led to a dramatic
change in performance of the procedure. The study did not
include metabolic and blood flow data but this was not
then feasible. Some other randomised trials are much less
useful to practising physicians. In this category are the
stroke prevention trials of drugs that decrease platelet
aggregation. Some studies showed in full group analyses a
benefit for aspirin, aspirin combined with sulfinpyrazone or
dipyridamole, ticlopidine, and clopidogrel.4 6–22 Unfortu-
nately, the patient mix treated with antiplatelet aggregants
or placebo was probably not representative of patients in
the community presenting with transient ischaemic attacks
(TIAs) or minor strokes. In none of these studies was
classification of the nature and severity of the causative
vascular and cardiac lesions required for entry. Patients
with lesions thought favourable for carotid surgery were
often operated on and were ineligible. Patients with “surgi-
cal” lesions deemed unfit for surgery—and patients unfit
for angiography—were included in medical treatment
groups. Some patients with detected cardiac sources of
emboli were not entered. No systematic evaluation for
carotid artery or cardiac disease was mandated. Subgroup
analysis was only by sex and tempo of ischaemia (TIA,
reversible ischaemic neurological deficits, minor stroke).
The tempo of ischaemia does not predict the nature, sever-
ity, or locale of causative vascular lesions.23 24 Because car-
diac studies were not required, the groups also must have
contained patients with brain embolism of cardiac origin as
the cause of their ischaemia. A meta-analysis of ran-
domised control trials of antiplatelet agents in the second-
ary prevention of stroke4 found “for aspirin compared with
placebo a non-significant reduction in stroke of 15% . . .a
trend in reduction of stroke for any regimen containing
aspirin.”4 The results of these studies are diYcult for phy-
sicians to apply to individual patients with stroke with
identified stroke mechanisms—for example, stenosis of the
MCA or cardiogenic embolism. In defence of the studies
cited, the technology available now—high quality duplex
ultrasound scans, pulsed and continuous wave Doppler
ultrasound, transcranial Doppler ultrasound, CT angio-
graphy, MR angiography, and echocardiography—were
not widely available when the studies were designed. To
recruit enough patients, the decision was made not to
require angiography for entry (the numbers versus specifi-
city issue). The result is that the data, despite enormous
expense, are not very useful for physicians treating patients
with the conditions studied in the trials. Future trials of
antiplatelet aggregants should be conceived diVerently and
have suYcient subgroup data related to the presence and
severity of vascular lesions to be meaningful to practising
physicians.

Practical problems facing trials
The logistics of performing randomised therapeutic trials
can also be problematic.

FUNDING

Trials are big operations. Multiple centres require many
physicians and clerical staV. Computer hardware and soft-
ware and statistical expertise are needed to record, manage,
interpret, and analyze data. The personnel and equipment

570 Caplan

www.jnnp.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.71.5.569 on 1 N

ovem
ber 2001. D

ow
nloaded from

 

http://jnnp.bmj.com/


are very costly. Money for funding comes either from gov-
ernmental or private sources. Much time and eVort is
expended in writing grants and considerable pilot data are
required. Government funding is becoming scarcer. Alter-
natively, private industry may fund grants if their products
are studied. Potential problems arise from involvement of
private enterprises that have much to gain and much to
lose, depending on trial results. Many companies want to
dictate trial methodology and/or play a part in analysis and
publication of the results as a condition for financing stud-
ies. Companies have bailed out of studies depending on
company finances and goals. Many worthwhile trials go
unfunded.

ENTRY CHARACTERISTICS, EXCLUSIONS, AND CONSENT

Inclusion and exclusion criteria are designed so that
patients entered will be “pure breed” and will be able to be
followed up until study completion. The plethora of exclu-
sions often makes it diYcult to recruit enough patients to
meet sample size requirements. Estimates of the number of
patients a centre thinks that it will recruit are usually at
least two or three times more than they actually do enter
once the trial begins. Trials studying the eVectiveness of
warfarin in preventing stroke in patients with atrial fibrilla-
tion encountered this recruiting problem. Physicians
participating in these studies screened 15–25 patients with
atrial fibrillation to obtain each eligible patient. In some
trials patients who are eligible under the inclusion/
exclusion rules of a trial are not entered by physicians, who
think that a particular patient needs the treatment and
should not be randomised.

Eligible patients are not always easy to enroll in trials.
Many patients decline because they do not want to be
“guinea pigs” and view trials as something “others” do,
especially “charity cases”. Some patients are put oV by the
acknowledged lack of a scientific basis for treatment and
cannot accept that a “flip of the coin” decides treatment.
Some are disturbed that neither they nor their physicians
will know what treatment they receive. Especially discon-
certing is the prospect that they may receive a placebo.
They think that their problem is serious and warrants
active treatment. With time and patience some of these
patients can be enrolled, but with much eVort. Alas, some
who have enrolled will be dissuaded later by their children,
Aunt Tilly, or an all knowing friend, and will drop out. The
medical profession must spend more time with public rela-
tions and the media to help public education about trials.

FORMS AND UNIFORMITY OF EVALUATION

To document that all procedures have been followed and
all necessary examinations and evaluations have been per-
formed, most studies require mountains of paper. Comple-
tion of forms takes time. Nurses, study coordinators, and
clerks can accurately record demographic and some labo-
ratory data, but often the filling out of important clinical
data is delegated to very junior investigators and not senior
clinicians.The validity of the clinical data is thus jeopard-
ised. The results are only valid if the data are reliable and
accurate. Senior experienced clinicians should have seen all
patients and personally reviewed the forms to ensure accu-
racy but this is often not done.

NEED FOR QUANTIFICATION

To compare the eVectiveness of diVerent treatments,
outcomes must be measured and quantified. This is simple
if events such as death or new stroke are used, but are all
strokes equal? In non-fatal diseases, other criteria—for
example, degree of neurological deficit, disability, or other
“objective” measures are used. Especially in neurology,
severity and disability scores are problematic. How can

aphasia be compared with diplopia, ataxia, facial numb-
ness, and limb weakness? How are weights assigned to
various abnormalities? For some patients, a hemianopia
that makes reading diYcult but does not eVect daily living
poses no major problem but to a physician, editor, or sur-
veyor the same deficit is devastating.

Making decisions about treatment in the clinic:
applying the results of trials to patient care
Having explored some theoretical and practical trial
limitations, let us now turn to a real patient and see how
information from trials is applied in the clinic.

A 63 year old Chinese woman has had three attacks dur-
ing the past 4 weeks. During the first attack her right hand
and face tingled for 5 minutes. During the second attack,
which occurred 10 days later, her right arm and hand went
weak and numb and she could not move her fingers. She
also could not think of words and the words she used were
sometimes incorrect. Her husband had diYculty under-
standing her. She could walk without diYculty during the
attack, which lasted about 25 minutes. Eleven days later
she had the third attack during which she momentarily
could not speak and noticed numbness and tingling in her
right face and hand and she limped when she walked. This
attack lasted only about 2 minutes. She had been told of
high blood pressure 5 years ago but only took the medicine
prescribed when she had a headache or felt poorly. She
came sporadically for follow up visits and liberally used
chinese herbs and other remedies.

Blood pressure was 155/90. Pulse 80 and regular.
General and neurological examinations were normal
except for slight cardiomegaly, and brisker refexes in her
right arm and leg. Ultrasound examinations of her neck
and head showed high blood flow velocities in the left
MCA. Brain MRI showed a small parietal lobe cortical inf-
arct and MRA showed severe stenosis of the left MCA. The
right MCA had a minor degree of stenosis. The neck arter-
ies were normal. Electrocardiography showed slight left
ventricular enlargement. A transoesophageal echocardio-
gram was normal.

The diagnosis in this patient is clear; she has been having
TIAs in the left cerebral hemisphere caused by severe ste-
nosis of the left MCA. In addition she has a small “silent”
infarct in the same vascular territory although she gave no
history of any persisting neurological deficit. Studies of
patients from Boston’s Chinatown area,25 where this
patient lives, and Hong Kong,26 showed that intracranial
occlusive disease is common among Asians, especially
women. Moreover, I knew from past experience25 and dis-
cussions with colleagues and observations during visits to
Hong Kong, and other Asian countries (Japan, Singapore,
Thailand) that the clinical course and response to
anticoagulants and possibly other medications was prob-
ably diVerent in Asians compared with white people.

I searched trial data relevant to choosing treatment in
this patient. I first looked at the results of trials of patients
with TIAs and minor strokes.4 6–22 The data were clear that
aspirin, aspirin with another antiplatelet aggregant, ticlopi-
dine, and clopidogrel had been shown in trials with low á
and â errors and with convincing meta-analysis data to be
somewhat eVective in patients with TIAs and minor
strokes. Ticlopidine was slightly more eVective than aspirin
but had more potential toxicity.19 20 Clopidogrel was as
eVective as ticlopidine and had less toxicity.21 Aspirin when
combined with modified release dipyridamole was more
eVective than either aspirin or dipyridamole alone in
preventing stroke.22 The evidence could be classified as
grade A according to published criteria.1 2 I explored these
trials and meta-analyses further for their relevance to my
patient. None of the trials included data on the vascular
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occlusive lesions that caused the brain ischaemia. There
were no data in any of these analyses on patients with MCA
stenosis or on intracranial artery stenosis.

I next searched reports of patients with MCA disease,25–35

but these series (except for the EC/IC bypass trial5) were
descriptive and contained no prospective or randomised
treatment data. These reports contained some retrospec-
tive data that white patients with MCA disease fared better
on warfarin-type anticoagulants. These data would be a
low grade C at best. However, these retrospective data
applied to white patients. Is it reasonable to extrapolate the
data to Chinese people? The distribution of vascular
disease is diVerent in Asians and white people, and the
pathology of the vascular disease in the MCAs may diVer
from ICA atherostenosis, a disease predominantly of white
men, in whom it has been more extensively studied.
Rescanning the published reports indicated that Asians did
not do as well on anticoagulant treatment as white patients
and the clinical syndromes diVered. Asians had more deep
striatocapsular infarcts whereas white patients had more
surface infarcts, and white people had more TIAs whereas
Asians and black people had more strokes. Disease of the
MCA was probably diVerent in Asians compared with
white people. Asians and black people are posited to have
more disease of the vascular media and infarcts due to
hypoperfusion distal to stenosis whereas white people
might have more intimal disease with luminal white and
red thrombi causing distal intra-arterial embolisation.28 I
could not extrapolate the results of medicinal treatments,
anecdotal as they were, from treatment of white patients to
treatment of my Chinese woman patient. I could conclude
that EC/IC bypass was ineVective in patients with MCA
stenosis.5

I next looked for randomised trials of anticoagulant
treatment in stroke and TIA patients. Unfortunately, these
studies were mostly old, and none defined the causative
vascular occlusive lesions. A Swedish study performed
during the 1980s compared aspirin and anticoagulant
drugs in patients with carotid territory TIAs.36 There was
no diVerence in the frequency of recurrent ischaemia
between the patients treated with aspirin and those treated
with anticoagulant. The vascular lesions in this study were
not defined and there were likely no Asians studied.36 A
recent study analyzed outcomes in patients with intracra-
nial occlusive disease treated with warfarin-type anticoagu-
lants and platelet antiaggregants.37 In this study, which was
a retrospective review rather than a randomised trial,
patients with intracranial stenosis, most commonly of the
MCA, fared better on warfarin than on platelet antiaggre-
gants. This study included 97 white patients, 42 black
patients, and 12 “others”; 83 patients had intracranial
anterior circulation vascular occlusive lesions including 35
MCA stem and four MCA branch lesions.37 The report did
not analyze results by race; nor was it stated how many of
the “others” (8% of the total) were Asians. Because the
centre in which I had worked entered some Chinese
patients, I knew that the study included Asians. The report
analyzed outcome in anterior and posterior circulation
groups but not by individual vessels. Clinicians searching
the literature by computer might try to contact the first
author to find more specific analyses of the MCA cases and
the results in Asians. If I did not know the first author, I
would contact him at the address given in the published
report only to find that he had moved—thus significantly
delaying contact and increasing the time the patient would
remain untreated. The data favouring anticoagulant treat-
ment in this study would rate at best a low grade C by pub-
lished evidence based criteria (table 1).1 2

Using these data, my own anecdotal experience, and
information about the pathology and pathophysiology of

brain ischaemia in general and in Asians, I decided that
warfarin anticoagulation was probably the most eVective
medical treatment. However, there were specific problems
with this treatment in this patient. She had hypertension
and did not take hypertensive medications reliably. She
used herbs and some chinese foods and herbs contain sub-
stances known to have anticoagulant properties. Further-
more, she had been non-compliant in the past and not reli-
able in coming to clinic for follow up. She spoke only
Chinese so that detailed explanations and discussions
about anticoagulant treatment might be suboptimal. An
alternative treatment was angioplasty of the MCA lesion.
Little has been published about the results of angioplasty in
intracranial occlusive disease.38–42 Most reports are of
angioplasty of extracranial carotid and vertebral artery
lesions. I reviewed our own experience at the New England
Medical Center with patients with MCA stenosis treated
with angioplasty.40 Although most patients did well,
impairment of flow in the lenticulostriate arteries was a
problem in patients in whom the angioplasty involved the
portion of the MCA from which the perforators originated.
Angioplasty would entail a moderately high risk of stroke in
this patient who had no important clinical deficit and
whose lesion involved the proximal MCA including the
lenticulostriate origins. I would consider this treatment
only if medical therapy failed.

I decided, despite the relative contraindications, to try
anticoagulant treatment because in my experience and that
in the literature, the likelihood of stroke without treatment
was high. I explained the treatment in detail on several
occasions to try to ensure compliance. Did I make the cor-
rect decision? Time will tell how she does. We received little
guidance from trials in making this spcific decision, so that
our choice could not be considered evidence based. Would
a managed care protocol for this patient with cerebrovascu-
lar disease dictate the use of platelet antiaggregants, as their
use is evidence based by criteria in table 1? Would care
managers decline payment for vascular tests as the nature,
location, and severity of vascular lesions have not been
unequivocally shown to eVect response to treatment? Vas-
cular lesions have not been shown to not eVect treatment;
this issue has simply not been studied formally.

Perhaps I could have saved time by using the Cochrane
data base. I also do not want to seem completely negative
about trial data. Studies convincingly show that some gen-
eral medical measures—for example, treatment of
hypertension—reduce the risk of cardiovascular and
cerebrovascular events. I do mean to emphasise that trial
data did not help with specific treatment recomendations
for her specific cerebrovascular situation.

Conclusions
Practical and theoretical limitations of randomised thera-
peutic trials make it highly unlikely that trials will be able to
provide relevant evidence for many, if not most, therapeu-
tic decisions that physicians make daily. Evidence from
trials is often general, but the evidence must be applied in
the context of therapeutic decisions that relate to individual
patients with specific problems. InsuYcient specific infor-
mation from the general results of trials means that many
therapeutic decisions are in fact not really evidence based.
Managed care and managers may try inappropriately to
limit or pay only for treatments that they consider evidence
based. They may not apply evidence based to the context of
specific therapeutic decisions.

(1) Randomised therapeutic trials have not been performed
on many therapeutic decisions that physicians make daily.

Arnold Relman, the former editor of the New England
Journal of Medicine wrote in an editorial that: “Randomised
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controlled trials are not the only way to obtain useful clini-
cal information; sometimes they may not be necessary to
evaluate the outcome of therapeutic interventions. Much
depends on the question being asked and the nature of the
condition being studied.”43

Ethical issues limit consideration of many presently
accepted but formally untested treatments.44 Could we
now ethically randomise patients with appendicitis to no
surgery, or patients with pneumococcal pneumonia or
streptoccoccal pharyngitis to non-penicillin treatment?
The ethics of some trials, especially in third world
countries, continue to be debated.45 46

(2) Nuances, limitations, and imperfections of the method-
ology and results of many trials sometimes are apparent only to
experienced clinicians who work directly within the subspecialty
domains of those trials.

An example of the need for clinical context information
not discussed in the initial trial report is the issue of timing
of surgery in the EC/IC bypass trial.5 When this trial
was planned and carried out, surgeons customarily waited
4 to 6 weeks after strokes before performing bypass
surgery. Surgeons had been alerted by reports of brain
haemorrhages after carotid endarterectomy. The haemor-
rhages were thought to be related to reperfusion of ischae-
mic brain shortly after infarction. Surgeons waited to per-
form shunts for fear of creating reperfusion haemorrhages.
The delay in surgery of 4 to 6 weeks after strokes in the
trial was the prevailing current practice. Subsequent stud-
ies have shown that the commonest time for progression
and reinfarction is during the first hours and days after
initial ischaemia. The risk of further stroke diminishes
with time. Few strokes occur after a month. The EC/IC
investigators found that stroke incidence after surgery
performed 6 weeks after infarction was low but was not as
low as in medically treated patients.5 The issue of the tim-
ing of surgery was not discussed in the initial report as it
followed standard practice at that time. This nuance
would not be evident to physicians who were not stroke
specialists.

(3) The results of many randomised trials are impossible to
apply directly to individual patients. The term evidence based
must be used cautiously when applied to a particular
circumstance if that circumstance has not been specifically stud-
ied.

Information from trials must be weighted according to
the context of specific treatment decisions. Conducting
trials is diVerent from caring for sick patients. In trials, the
same treatments are given to all eligible patients depending
only on randomisation. Departure from the specified treat-
ment makes the results diYcult to interpret. In the clinic,
doctors treat individual patients. George Thibault said it
well:

“We then need to decide which approach in our large
therapeutic armamentarium will be most appropriate in
a particular patient, with a particular stage of disease and
particular coexisting conditions, and at a particular age.
Even when randomised clinical trials have been
performed (which is true for only a small number of
clinical problems), they will often not answer this ques-
tion specifically for the patient sitting in front of us in the
oYce or lying in the hospital bed.”47

Courts continue to wrestle with the issue of the applica-
bility of general laws and precedents from prior individual
cases to the case being considered. Data from other
sources are only relevant as evidence when they directly
apply to the legal case being considered. Shouldn’t the
medical profession emulate the legal profession when it
come to evidence—for evidence is really a “legal” term.
Although there may be general evidence that aspirin has

some eVectiveness against brain ischaemia, there may be
no evidence that it is eVective or ineVective for a given
vascular disorder unless it has been specifically tested for
that disorder. Even when it has been tested for that disor-
der, coexisting factors in that particular patient often
complicate the decision about whether or not to use a par-
ticular agent in a particular patient at a particular time.
Therapeutic decisions are often complex and require
experienced physicians. Treatment decisions for indi-
vidual patients cannot be made by protocols, rules, or
computer searches. Evidence from trials, past experience,
and intimate detailed knowledge of the patient, the
diseases, and the wishes and desires of all concerned are
required to make diYcult therapeutic decisions. Non-
physicians should not be allowed to control this decision
making process.

(4) Meta-analysis and systematic evidence based reviews48–50

are useful but are limited by the quality of the individual trials
analyzed and reviewed.

The whole can only be the sum of its parts. Poor data,
amalgamated or analyzed even by the best statistical meth-
odology, are still inferior data. Meta-analysis of available
trials of warfarin-type anticoagulants in the treatment of
brain ischaemia (excluding specific trials for prophylaxis in
patients with atrial fibrillation) is of little use as none of the
original trials yielded useful data. None required diagnosis
or evaluation of the cause of ischaemia. Attempts to
homogenise and summate disparate heterogeneous proto-
cols and methodologies is a problem.

We need more and better randomised therapeutic trials
designed by clinicians to answer clinically relevant
therapeutic dilemnas. We need more critical reviews of
trials and therapeutic dilemmas by experienced senior cli-
nicians. Inexpert reviews by young academics often miss
nuances and often lack clinical perspective and experience.

For the reasons cited, the panacea and saviour for medi-
cal therapeutics is not, and will not be randomised trials or
evidence based reviews or meta-analyses. Some envisage
that the bulk of medical care will be delivered by primary
care physicians who will spend much time at the computer
reviewing evidence bases to guide therapeutic decisions. I
suggest that also desperately needed is more time spent by
specialists at the bedside and in the clinic finding out
exactly what is wrong with each patient and getting to know
each patient and their thoughts, fears, biases, and wishes.
Therapeutic decisions are made with, by, and for complex
people. They cannot be readily homogenised without
losing the essence of what being a doctor is all about.
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EDITORIAL COMMENTARIES

Getting to the heart of dementia

The two commonest causes of dementia are probably
dementia of the Alzheimer type (DAT) and dementia with
Lewy bodies (DLB), and although their pathology is
relatively well characterised (albeit controversial in terms of
diagnostic features) the clinical expression of these disorders
can sometimes be diYcult to distinguish. Typically DAT
presents with deficits in episodic memory with language
involvement whereas in DLB it is more hallucinations with a
fluctuating dementia in the context of a parkinsonian
syndrome. Distinguishing these two disorders, however, is
not always straightforward and in this issue (pp 583–588)
Yoshito et al1 claim that such a distinction can be made using,
rather surprisingly, a peripheral marker of sympathetic
activity—[123I] MIBG myocardial scintigraphy.

MIBG is a physiological analogue of noradrenaline
(norepinephrine) and is used to label sympathetic
postganglionic nerve terminals and so has been most
extensively used for diseases targeting the autonomic nerv-
ous system, including a range of parkinsonian plus

disorders.2 3 Yoshida et al now report that myocardial [123I]
MIBG is significantly reduced in patients with DLB
irrespective of duration of disease or degree of autonomic
failure, a situation that is not seen in DAT even when a
degree of autonomic failure is documented. This therefore
suggests that in both conditions there may be involvement
of central autonomic pathways but that in DLB there is
additional pathology involving peripheral sympathetic proc-
esses; an involvement that is not related to medication.

It is now established that some extrapyramidal diseases
have pathology that can involve both the central and
peripheral autonomic nervous system (see for example,
Stoddard et al4). However, DLB has not consistently been
shown to have any such pathology but this study clearly
suggests that this is likely, although it produces no
postmortem data to confirm the fact. Indeed the study
would be greatly strengthened if the MIBG abnormalities
could be correlated with a specific pathological process and
the absence of postmortem confirmation of disease in the
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two patient groups also limits interpretation. The recruit-
ment of consecutive patients, with its inherent variability,
can be seen as a strength of the study, but it also creates
problems due to the range of disease seen—for example,
patients’ mini mental state examination scores ranged from
4 to 26. It is therefore not clear how confident one can be
about the positive findings irrespective of disease duration
or severity given the few patients at each data point. Indeed
it could be argued that comparing only mildly aVected
patients may be more useful as it is this group that
represent the greatest challenge both diagnostically and
therapeutically—although the absence of eVective long
term therapies may even limit this potential at the present
time.

In conclusion, this study highlights the possibility that
neurodegenerative disorders targeting the cerebral cortex
may be distinguished through their eVects on sympathetic
nerve endings in the heart. However, perhaps the most

important message from this study is to highlight once
more that neurodegenerative disorders display widespread
pathology and that this needs to be accommodated in any
theory of pathogenesis as well as novel therapeutic
approaches.
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Videodynamic and sphincter motor unit potential analyses in
Parkinson’s disease and multiple system atrophy

In the paper by Sakakibara et al (this volune, pp 600–606),1

the diVerences in findings of investigations of bladder func-
tion between patients with Parkinson’s disease and multiple
system atrophy are reported. The authors’ new findings
focus on the urethral sphincter mechanism, examining this
functionally (using some of the newer urodynamic indices)
and fluoroscopically. But the paper also provides a useful
summary, reviewing as it does, previous work in this area,
which has so far been mainly published in the urological lit-
erature. Although urinary symptoms can be troublesome in
advanced Parkinson’s disease they do not have the same
prominence and severity as those seen in early multiple sys-
tem atrophy, probably due to the multiple defects of neuro-
logical control of the bladder and sphincter function that
develop in the initial stages of multiple system atrophy.
Abnormalities of urethral sphincter innervation, both the
external (striated) and intrinsic (bladder neck) are marked as

a feature of multiple system atrophy but not Parkinson’s dis-
ease, as has been shown in this study.

There has been a tendency up to now to include bladder
symptoms as part of the “autonomic failure” which
characterises multiple system atrophy, but the growing
realisation that the entire system of neurological control of
the bladder is selectively involved in its early stages, may
lead to a new approach in understanding the evolution of
this progressive and fatal neurodegenerative disease.
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Sphincter EMG in possible multiple system atrophy: to do or
not to do?

In multiple system atrophy (MSA) the motor neurons of
sphincter muscles (Onuf’s nucleus) degenerate earlier than
those of limb muscles (Sung et al1). Such lower motor neu-
ron loss is, in principle, accompanied by muscle pathology,
which may be readily assessed by EMG methods, of which
there are several. Although there is no doubt that expertise
may be accumulated with any of the various methods, data
comparing diVerent techniques are only beginning to

appear. Gilad et al (this issue, pp 596–99) report on results
obtained by concentric needle EMG (CNEMG) single
fibre EMG (SFEMG), and interference pattern (IP)
analysis in a small group of patients with MSA.2 Their
findings both confirm and contradict the commonly held
views on sphincter EMG findings in MSA. As expected,
some EMG abnormalities were found in all patients
studied, but the reported changes in isolation (reduced
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recruitment pattern with a reduced number of active motor
units during rest) are not specific for loss of lower motor
neurons. Comparing patients with MSA and healthy con-
trols, no significant diVerences in CNEMG and SFEMG
parameters (which are known to correlate with reinnerva-
tion changes in muscle) were found. Thus, the “new”
parameter may either be more sensitive in detecting early
degeneration of Onuf’s nucleus, or reflect upper motor
neuron involvement. The failure of Gilad et al2 to detect
significant “classic” EMG abnormalities cannot be due to
insensitivity of their CNEMG analysis (although the
“multi-motor unit potential (multi-MUP) technique” has
problems with detection of unstable complex MUPs, held
to be typical of MSA) because of their confirmatory
SFEMG findings. Thus, their results can actually be inter-
preted as showing that many patients with “possible” or
“probable” MSA have no degeneration of Onuf’s nucleus!
However, practically all previous studies have demon-
strated obvious (“classic”) EMG abnormalities! The
dissenting voices in the literature do not question the pres-
ence of EMG abnormalities in MSA, but whether these are
significantly diVerent from those in other degenerative
extrapyramidal diseases (the literature is ample and has
recently been reviewed— see Vodušek3). The results of
Gilad et al2 thus question the value of “classic” sphincter
EMG more radically (however, based on results of only 11
patients). The “majority opinion” of studies of a total of
well over 500 patients with MSA still supports the “expert
opinion” that the finding of pathological spontaneous
activity and/or significant MUP abnormalities in the
sphincter muscle favours—in the appropriate clinical
setting—the diagnosis of MSA. The “appropriate setting”
includes caveats that the patient with parkinsonism should

be in the first 5 years of the disease course, and that he or
she has no other cause for sphincter denervation; EMG
does not diVerentiate between MSA and progressive
supranuclear palsy. The absence of EMG abnormalities,
however—and this was appreciated even before the article
by Gilad et al2—does not rule out MSA (see Vodušek3).

The techniques of EMG and the assessed parameters
used up until now have varied, and thoroughly explored
normative data from a large control group with a well
standardised method of quantitative CNEMG have only
recently been published—by Podnar et al,4 and now by
Gilad et al2. The method (“multi-MUP”) allows standard-
ised quantitative assessment of a sizeable sample of motor
unit potentials (MUPs) with little personal bias. With IP
analysis there is even less personal bias, with Gilad et al2

stressing the informative value of this method in patients
with MSA. It seems that the above mentioned methods
should be the logical choice in future studies, which should
clarify the time course of sphincter motor neuron
degeneration in MSA, preferably combining methods
demonstrating functional and structural changes.
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