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and were accordingly thought to have M.S.,
four had results between 45-4 and 47-7%
and were thought to have other neuro-
logical disease (O.N.D.), while the last
patient gave a 508°,' result-that is, in the
normal range-and her transient disability
was thought to be a toxic manifestation of
oral contraceptives.

Since the relationship of Devic's disease
(neuromyeli,tis optica) has long been the
subject of debate we studied two clear cases
of this condition and both gave results in
the O.N.D. range.
Your article (like that which appeared in

the Lancet3) dwells on the association
between measles and M.S. but passes over
recent work in relation to other viruses, in
particular the finding of high vaccinia anti-
body levels in the spinal fluid in M.S.4-6 Nor
does it make reference to the extensive re-
searches of Daniel,7 who was able to demon-
strate a striking association of antibodies
against several viruses in M.S. but found no
grounds for associating it specifically with
measles.A-We are, etc.,

A. L. CROMBIE
B. K. SHENTON

E. J. FIELD
Royal Victoria Infirmary,
Newcastle upon Tyne
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Cerebral Oedema in Diabetic Ketoacidosis

SER,-Dr. Jennifer S. Moore (30 August, p.
540) rightly emphasizes the dangers of rapid
administration of hyperosmolar sodium
bicarbonate solution to patients with diabetic
ketoacidosis. The effect of lowering serum
potassium with the induction of cardiac
arrhythmias is well described, as is the para-
doxical lowering of intracerebral pH.' Dr.
Moore does not, however, suggest how rapid
intravenous bicarbonate infusion may induce
cerebral oedema in this situation. In three
of the four cases which she cites death
appears to have occurred very soon after
hyperosmolar (8-4 0) intravenous bicarbonate
was given, and no comment is made regard-
ing attempted resuscitative treatment ad-
ministered during the ensuing cardiac arrest.
Though the bicarbonate infusion may well
have precipitated the fatal arrhythmia, it is
not possible to conclude that this therapy
produced the cerebral oedema found at
necropsy, as cerebral oedema is not in-
frequently found after cardiac arrest per se.2
This is said to result from the excessive
anoxia at the time of cardiac arrest, though
the literature on the pathophysiology of this
phenomenon is extensive and no succinct ex-
planation is available.

In the case described by Dr. J. B.
McConnell and myself (26 July, p. 208) we
were careful to administer 250 mmol sodium
bicarbonate (4 2%) over three hours, at
which time the blood pH was 6-7 and the
actual bicarbonate level was unrecordable.
The severe metabolic acidosis was ex-
acerbated by pre-existing renal failure, and

in this extreme situation we felt that careful
administration of intravenous sodium bi-
carbonate was justified. It is not clear there-
fore how hyperosmolar sodium bicarbonate
in this situation could produce cerebral
oedema, though paradoxical lowering
of the pH of the cerebrospinal fluid
(C.S.F.) and brain may have further de-
pressed consciousness.3 Most studies suggest
that the development of cerebral oedema is
closely related to the relative rates of fall of
blood and C.S.F. osmolality,45 and presum-
ably the rapid addition of a hyperosmolar
bicarbonate solution during treatment would
tend to reverse a shift of fluid from blood to
C.S.F. and brain rather than promote it.

Dr. Moore is correct, however, in advocat-
ing the use of an isotonic solution (1-42%)
of sodium bicarbonate for patients who have
severe plasma hyperosmolality, where this is
indicated by the degree of acidosis.-I am,
etc.,

B. M. FRIER
Ninewells Hospital,
Dundee
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Certification of Death

SIR,-Your leading article on the Govem-
ment's proposed implementation of the
Brodrick report (30 August, p. 506) opposes
such legislation on the ground that accurate
mortality statistics are necessary for the
identification of environmental hazards. As a
district community physician and a
crematorium referee, I would be the last to
disagree with such a contention except that
I cannot see that, for all the wad of forms
to be completed, the cause of death is one
iota more accurate under this system than
under the one to be adopted.
The "ordinary medical attendant" or some

acceptable substitute completes form B. He
suggests a cause of death and, unless a post-
mortem is carried out, nobody can gainsay it.
The second doctor, in the absence of
necropsy, simply rubber-stamps the opinion
of his colleague-what other option has he
in most cases? The referee can only look
through the papers to see that the law has
been complied with (in spirit only on
occasion-the stipulation of "ordinary
medical attendant" becomes somewhat
meaningless in these days of large partner-
ships) and that the cause of death is reason-
ably consonant with the time scale over
which it occurred and adequate in indicating
true causes rather than effects. It is not
possible for the referee to debate the cause
of every death in detail and, assuming there
is no suspicion about the death, many an
inadequate cause must pass unquestioned.
What a chore it would be to correct every
epidemiological howler made! Could any
mortal stand the consequent opprobrium?
Thus I confess that, however much it may

brand me a blackleg, I must support the pro-
posed legislation and suffer the modest loss
of emoluments with fortitude, seeing in your
own leading article a regrettable lack of
realism.-I am, etc.,

ANTONY R. GRIEW
Bromsgrove, Worcs

Services Available for Total Joint
Replacement

SIR,-Dr. J. R. W. Morris (2nd August, p.
290) and Dr. B. T. Williams (30 August,
p. 541) have both overlooked revision opera-
tions as an additional demand on bed
occupancy arising out of total hip replace-
ment operations. Revisions for whatever
reason are fortunately uncommon, but treat-
ment of, for example, a late deep infection
may require a longer inpatient stay than the
original replacement, and subsequent ad-
missions may be necessary.

Dr. Morris describes the total joint re-
placement services as being saturated, and
few surgeons would disagree. While it is
important to present a case for an increase in
the number of orthopaedic beds to allow
more joint replacement operations to be
performed, such arguments are almost
certain to fall on deaf ears at the Department
of Health and Social Security in the current
economic climate. Indeed, the report of a
British Orthopaedic Association sub-
committee' indicated the inferior provisions
considered adequate by the D.H.S.S. for
orthopaedic and trauma surgery in 1973.

Nevertheless, the profession should not
raise the clinical criteria for replacement or
any other operations in order to keep the
waiting lists stable. To do so would be to
break faith with its patients and to adopt
false standards. The present inadequacies,
which are bound to increase, must be kept
firmly in front of the D.H.S.S. and not dis-
guised in any way. Though long waiting
list- are a great burden to the surgeon, who
has to answer the plethora of letters from
patients and general practitioners, they pro-
vide the only reasonable indication of the
adequacy or otherwise of the orthopaedic
service. Alas, as we know, even this can be
disguised. Dr. Morris quotes from D.H.S.S.
statistics the median waiting time for total
hip replacement in 1973 as 16 weeks. This
figure will, however, include partial replace-
ments performed urgently for femoral neck
fractures. Dr. Williams has analysed the
waiting time for total hip replacement in the
Trent region for 19732 and reported his
results in a different manner. He found that
25% had waited for more than one year and
5 % for more than two years. It is statistics
of this latter type that reflect the true situa-
tion as experienced by patient and surgeon
alike and indicate, given standard selection
criteria, the adequacy or inadequacy of the
service.-I am, etc.,

R. T. AUSTIN
Leicester
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Estimation of Glomerular Filtration Rate

SIR,-A single-shot isotope method for the
determination of the glomerular filtration rate
(G.F.R.) has obvious attractions to the clini-
cian seeking information on overall renal
function as an initial screening or follow-up
procedure. Hard-pressed nursing staff share
this enthusiasm as urine collections are
avoided. The 51Cr-EDTA clearance' corre-
lates well with 24-hour endogenous creatinine
clearance, and the single-slope method of an-
alysis described by Chantler et al.,2 using
three or four blood samples, is now widely
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used. The recent modification of this method
by obtaining a single blood sample three to
five hours after injection (Mr. M. Fisher and
Dr. N. Veall, 7 June, p. 542) simplifies the
technique further. We would like to comment
on the clinical value of this modification,
using data from approximately 300 patients
in which the G.F.R. was measured by a two-
component analysis3 of the t1Cr-EDTA
clearance curve, using seven blood samples
taken within five hours of injection.
We have found a similar trend to that ob-

tained by Mr. Fisher and Dr. Veall when
two, three, four, and five hour regressions
are used, confirming the value of the method
when the G.F.R. is normal or moderately
reduced (> 30 ml/min). There is reduction
in accuracy when the G.F.R. falls below this
level, but a further blood sample taken after
another two or three hours enables the
single-slope method of analysis to be used,
with considerable improvement in accuracy.
The optimum timing of a single blood

sample for greatest accuracy appears to de-
pend on the level of the G.F.R., with a two-
or three-hour sample appropriate for estima-
tion of high values and a four-or five-hour
sample more suitable for low values. The
suggestion that correction for body surface
area may improve accuracy is not borne out
by our data, and body weight correction is
also of little value, implying that individual
differences in 5tCr-EDTA distribution are
not significantly influenced by these para-
meters.
The simplicity of a single blood sample

outweighs the modest improvement in ac-
curacy obtained with multiple samples and
we welcome this modification. For serial
follow-up of individual renal problems re-
producibility is more important than absolute
accuracy, and we find that the single-sample
technique proves adequate for this purpose.
-We are, etc.,

W. D. MORGAN
J. L. BIRKS
A. SIVYER

R. R. GHOSE
Medical Physics Department,
Medical Department,
Singletorn Hospital,
Sketty. Swansea
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Adjustment to Low-dose Heparin
to Prevent Thrombosis

SIR,-YOur leading article on "Low-dose
Heparin and the Prevention of Venous
Thromboembolic Disease" (23 August, p.
47) is, I think, a very fair summary of cur-
rent opinion. However, there is one point I
tried to make at the King's College Hospital
meeting that I believe will make this re-
gimen even more effective.

It has been known for a long time that
the results of various clotting tests involving
the addition of heparin are short relative to
controls in many of these patients.' This in-
dicates that the patients have an excess of
heparin neutralizing activity (H.N.A.). There
is evidence that this H.N.A. in the plasma
may represent platelet factor 4 liberated from
"activated" platelets.2 However, irrespective
of the origin or the theoretical significance
of this H.N.A., wide differences are found
clinically; particularly high activity occurs in

acute deep vein thrombosis3 and in acute
myocardial infarction4 and this must influ-
ence the effect of the heparin therapy.

In general I am sympathetic to the con-
cept of giving a single standard dose per
ampoule twice or thrice daily. Nevertheless,
it seems only rational to make some allow-
ance for the amount of heparin which will
be immediately neutralized. Monitoring the
heparin level (for example, by the method of
Denson and Brennar5) is not easy in a busy
routine laboratory and is probably not justi-
fied except in special cases, but a single pre-
treatment assay of H.N.A. is easy and quick.
It has not yet been shown whether adjusting
the dose to the patient's weight and the cur-
rent level of H.N.A. is in fact beneficial, but
logically such adjustment should give better
protection and decrease the risk of haemorr-
hage. I am, and I hope others are, working
on this problem.-I am, etc.,

J. R. O'BRIEN
Portsmouth and South East Hampshire
District Pathology Service,
Portsmouth, Hants
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Urinary NAG Activity in Renal Disease

SIR,-The paper by Mr. J. M. Wellwood and
others (16 August, p. 408) on urinary N-
acetyl-/3-D-glucosaminidase (NAG) raises
several points which are worthy of comment.

In expressing enzyme activity, "nmol h-l"
would surely be better converted to U or
mU as defined in the Enzyme Commission
recommendations,' which would avoid the
possible confusion between hours of incuba-
tior time and hours of urine output.
The authors state that there is no age

dependence of urinary NAG excretion, but
more details would have helped, since in
fig. 1 there is an increase in mean value with
age which seems to be quite marked for
males when the first decade is excluded. The
apparent fall in mean excretion for females
between the fourth and fifth decades is also
interesting since this would coincide with the
time of the menopause; is this of any sig-
nificance?
The authors express urinary enzyme ex-

cretion in relation to urinary creatinine out-
put in order to avoid variations in daily
urine volume and to avoid timed collections
of urine. They then continue by noting in-
creased NAG excretion in patients with renal
disease and in particular those with increased
serum creatinine. But is it not possible that
the apparent increase in NAG excretion
results from a reduced creatinine output in the
urine, which may be present in renal disease
with elevated serum creatinine, and not from
a true increase in NAG excretion rate? Un-
fortunately details of the urinary creatinine
output are not given in the paper. The NAG
values given in the paper can be accepted
as being due to a true increase in NAG
excretion rate only if it has been shown that
there is normally a significant direct correla-
tion between NAG excretion rate and
urinary creatinine output, so that a fall in
urinary creatinine is associated with a fall in
NAG excretion. Then in renal disease an
increase in NAG expressed per mg creatinine

will truly be due to an increased excretion
rate of the enzyme.
The problem of timed collections has been

overcome for urinary y-glutamyl transfera-se
by using a random sample where the time
interval from the previous voiding is known.2
An excretion rate can thus be calculated and
this has produced no problems due to ex-
cessive changes in urine volume or to
variation in excretion rate throughout the
day.-I am, etc.,

P. R. BECK
Biochemistry Department,
Royal Infirmary,
Glasgow
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Myocardial Scanning

SIR,-We were interested in the paper by
Dr. J. T. Innes and others (30 August, p.
517) on myocardial scanning using 99mTc-
stannous pyrophosphate, having ourselves
used a similar technique in 52 patients with
suspected myocardial infarction. A rectilinear
scanner rather than a gamma camera was
used, thus making it within the resources of
most district general hospitals. This was
mounted on a simple mobile frame so that
scanning could be performed at the bedside
with minimal disturbance to the patient. A
dose of 8 mCi of the isotope was found
sufficient.

Positive scans were found from 17 hours
to 18 days after the onset of symptoms. We
found the anterior scan to be the most useful
view, an abnormal result being indicated by
asymmetry about the sternum. When infarc-
tion was "definite" from the story, electro-
cardiogram, and enzyme changes the scan
was positive in all of 15 patients, when
"likely" in 12 of 16, and when "doubtful" in
nine of 21.

Heart scanning using 99mTc-stannous
pyrophosphate seems useful in the assess-
ment of suspected myocardial infarctions.
These preliminary studies suggest that it is
reliable, safe, sensitive, and of particular
value when previous damage makes electro-
cardiographic interpretation difficult and
when raised enzyme levels cannot be attri-
buted with confidence to the heart.-We are,
etc.,

E. J. WAKLEY
J. RUSSELL REES
E. RHYS DAVIES
G. E. STADDON

Bristol General Hospital,
Bristol

Malaria in Scotland

Sm,-During 1970-4 104 cases of malaria
were reported from laboratories in Scotland.'
Twenty-six of these admitted to this depart-
ment fell into three categories.

All 13 Asians had been visiting Asia after
living in the United Kingdom for several
years. None had taken malaria prophylaxis,
though before starting their trip most had
acquired smallpox vaccination, which could
have provided an opportunity for advising on
antimalarials.
The two West Africans in the series had

both discontinued long-term pyrimethamine
on leaving Africa and subsequently developed
falciparum infection. With increasing use of

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5985.704-c on 20 S
eptem

ber 1975. D
ow

nloaded from
 

http://www.bmj.com/

