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MANAGING OXYGEN THERAPY
SIR,-From the clinical point of view the paper of Dr.

Roberton and his colleagues gives very useful information.
However, their statement, " The only satisfactory method of
managing oxygen therapy for respiratory-distress syndrome
(R.D.S.) is to measure the Pa02 ", cannot be deduced from their
results. They did not convince me in favour of the determina-
tion of the Pa02 (arterial oxygen pressure) for they neither
compared nor made reference to the alternative of Sa02 (arterial
oxygen saturation) determination. In fact much more can be
said in favour of the determination of Sa02’

In managing oxygen therapy there are two important aspects
which must be considered: (1) the simplicity of the determina-
tion ; and (2) the interpretation of the results. For simplicity of

determination, I would favour the determination of Sa02’ When

done photometrically or spectrophotometrically, one has the
important advantage of a simple and common laboratory
technique which can be handled by every technician. 

It is

a reliable and accurate method which needs no calibration 
for

many weeks (or even months). One determination 
of Sa02 can

be performed within 5 minutes. A year ago, I started 
to use

the " oxygen saturation meter " (radiometer, type’ O.S.M. 1 ’)
with satisfactory results. The error of determination can be 

as

low as roughly 1 % ; the sample volume for a duplicate analysis
is 50 1. Hence, from the analytical technical point of view, the
choice between an ultra-micro-determination of the Pa02 by
a Clark electrode system, and the photometric determination of
the Sao2 is obviously in favour of the latter.
With regard to the second aspect, the interpretation of the

results, the question arises whether Pao2 or Sa02 gives moreinformation during oxygen theranv in PaO2 or SaO2 gives more
1. Roberton, N. R. C., 

Gupca, J. M., Dahlenburg, G. W., Tizard, J. P. M.Lancet, 1968, i, 1323.

Relation between Po2, pH, and So2. lated the
Solid lines = values for foetal blood at 37-C recalculated from the

data 5 at 38&deg;C by the equation A logic, 
0.031 b. T63 where

T = temperature. 
Interrupted lines = values for 

adult blood at 37&deg;Ws

this question one has to consider two problems encountered
with oxygen therapy: (1) obtaining sufficient oxygenation of
the tissues; and (2) prevention of retrolental fibroplasia caused
by the toxic effect of high Pa02 levels (greater than 160 mm.
Hg). Dr. Roberton and his colleagues suggest maintaining
the oxygen pressure in the arterial blood between 60 and
90 mm. Hg. This means that there is a wide variation in the
oxygen content in the arterial blood, depending on the blood
pH. This means that when the blood pH is 7-40 the Sa02 will
vary between 91% and 97%, and, when the blood pH is 7-10,
between 80% and 93%. .
As to the first problem, sufficient oxygenation of the tissues,

the best management of oxygen therapy would be the deter-
mination of the intracellular mitochondrial P02. For analytical
technical reasons this is still impossible. The second best
choice for controlling the oxygenation of the tissues would then
be to determine the oxygen transport to the tissues from the
arterial blood. The factors involved in a dynamic process such
as this oxygen transport are: (a) the Po2 gradient between the
arterial blood and the mitochondria; (b) the oxygen content of
the arterial blood (depends on the values of oxygen saturation,
hxmoglobin content, and oxygen capacity per gramme
haemoglobin); (c) affinity of oxygen for haemoglobin (depends
on the blood pH, blood temperature, and type of hxmoglobin);
and (d) the blood-flow through the capillaries of the tissues.
Hence, whether Pa02 or Sa02 is determined, both parameters
give only limited information about whether or not oxygen
therapy is adequate. There is no reason to favour the deter-
mination of Pa02 more than that of Sa02 in this respect.
To prevent retrolental fibroplasia, the second problem with

oxygen therapy, the Pa02 must be kept below 160 mm. Hg.l
Comparing the oxygen-dissociation curves of foetal blood

published by Beer et al.,2 Rooth et al.,3 Riegel et al.,4 and Oh
et al. with the standard oxygen-dissociation curve for adult
blood of Severinghaus,6 shows only minor differences. Con-
version of the Pa02 blood-level of 160 mm. Hg into percentage
oxygen saturation shows that the Sa02, under normal conditions
of pH (7-40) and temperature (37&deg;C), must not exceed 99%.
When, with sufficient oxygen content, the Sa02 is maintained
between 90% and 95%, there is sufficient margin to give early
warning of the development of retrolental fibroplasia.

Because the blood pH in newborns often shifts to acidic
values, the relation between Po2 and S02 often changes. When
the blood pH changes from 7-40 to 7-10, at a constant P02 value
of 160 mm. Hg, the corresponding values of S02 are 99% and
98% respectively (temperature 37&deg;C). The accompanying
figure shows the relation between P02, pH, and S02. There is
no evidence for a significant deviation of Dill’s constant (0-48)
for foetal blood, 7 hence the change of P02, at a constant S02,
as a function of pH can be calculated according to the equation
A log Po2 == &Lstrok;0-48 ApH. From this figure it can be seen that
for all values up to 95 % the interpretation of the determination
of S02 (error < 1%) can be as, or even more, accurate than the
direct determination of Po2 (error, according to Dr. Roberton
and his colleagues, &plusmn; 5 mm. Hg).

G. J. VAN STEKELENBURG.

Wilhelmina Kinderziekenhuis,
Department of P&aelig;diatrics,
State University of Utrecht,

Netherlands.

*** This letter has been shown to Dr. Roberton and
Professor Tizard, whose reply follows.-ED. L.

SiR,-Dr. van Stekelenburg has read more into the sentence
he quotes from our paper 1 than we intended. Perhaps we

2. Beer, R., Bartels, H., Raczkowski, H. A. Pfl&uuml;gers Arch. ges. Physiol.
1955, 260, 306.

3. Rooth, G., Sj&ouml;stedt, S., Caligara, F. Biologia Neonat. 1959, 1, 61.
4. Riegel, K., Bartels, H., Schneider, J. Z. Kinderheilk. 1959, 83, 209.
5. Oh, W., Arcilla, R. A., Lind, J. Biologia Neonat. 1965, 8, 241.
6. Severinghaus, J. W. J. appl. Physiol. 1966, 21, 1108.
7. Darling, R. C., Smith, C. A., Asmussen, E., Cohen, E. M. J. clin.

Invest. 1941, 20, 739.
8. Rooth, G. Personal communication.
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should have written " the only satisfactory method of managing
oxygen therapy for respiratory distress syndrome is to measure
the level of arterial oxygen and we have chosen to do this by
measuring arterial oxygen tension". As Dr. van Stekelenburg
says, we did not compare nor refer to the alternative measure-
ment of arterial oxygen saturation either in terms of simplicity
of determination or in the interpretation of results; we will
now repair this omission.

In practice it would not have been easier for us to measure
saturation, since we were also measuring Paco2 routinely and
the ’ I.L.’ blood-gas analyser which we use measures both gas
tensions in the same sample of blood in a single cuvette. As
regards interpretation, we agree with Dr. van Stekelenburg
that measuring oxygen saturation rather than tension gives
more accurate information under conditions of hypoxaEmia&mdash;
i.e., on the steep part of the oxygen-dissociation curve of blood.
However, under conditions of hyperoxaemia&mdash;i.e., on the flat
part of the curve-the reverse is true. Dr. van Stekelenburg
reports an error of 1% in determination of saturation or,

rather, he says it 
" 
can be as low as roughly 1% ". With an

error of only 1 % the true saturation, at an observed saturation
of 98%, could lie between 97% and 99%, which on cord blood
at 37&deg;C and pH 7-4 represents a range of P02 from 99-5 mm.
Hg to 260 mm. Hg.9 Accuracy in measurement of high oxygen
levels was necessary to us from the standpoint both of pre-
vention of retrolental fibroplasia and of interpretation of the
hyperoxia test.1o
We disagree that the differences between the oxygen-

dissociation curves of adult and foetal blood can be disregarded.
Fcetal blood has the dissociation curve of normal adult blood
at a pH of 7-6.2 Thus at a saturation of 98.5% the P02 of adult
blood will be 128 and that of foetal blood 170 mm. Hg., and
errors of +/- 1% of oxygen saturation at this range can lead
to large errors in Po,. There is considerable disagreement in
the literature as to the value of Dill’s constant for foetal blood-
values ranging from 0-41 to 0-6 are quoted." Clearly, in

studying respiratory function it is best to measure both

oxygen saturation and tension or, better still, oxygen content.
If there is a choice between measuring saturation or tension
we prefer the latter in neonatal studies, because of the special
importance at this age of hyperoxxmia.

Incidentally, there is no experimental proof that the danger
of retrolental fibroplasia begins when PaO2 reaches 160 mm. Hg.
We made a number of assumptions in calculating this figure.1

N. R. C. ROBERTON

J. P. M. TIZARD.

Neonatal Research Unit,
Institute of Child Health,
Hammersmith Hospital,

London W.12.

DRUG INTERACTIONS IN ALCOHOLISM

TREATMENT

SIR,&mdash;I wonder whether others have noticed the following
interesting and useful drug interactions in the treatment of
alcoholic addiction. Citrated calcium carbimide (’Abstem ’)
and disulfiram (’ Antabuse ’) are widely prescribed for routine
oral self-administration to " buy " 24 hours of reconsideration
time for an alcoholic. If he drinks before the metabolic effects
of these drugs have worn off he has a reaction which has to be
unpleasant in order to be a deterrent. A patient in hospital,
after several days on either of these drugs, is given a test drink
of his favourite alcoholic beverage. Not infrequently the
reaction is not sufficient to be a deterrent, and yet to increase
the dosage of the drug leads to side-effects, and it takes only
a minor side-effect to provide sufficient excuse to an alcoholic
to stop taking the drug.

I have found that if the patient is concomitantly on amitrip-
tyline (’ Saroten ’) 25 mg. t.d.s., the test reaction is quite
9. Nelson, N. M., Prod’hom, L. S., Cherry, R. B., Smith, C. A. J. clin.

Invest. 1964, 43, 606.
10. Boston, R. W., Geller, F., Smith, C. A. J. Pediat. 1966, 68, 74.
11. Kirschbaum, T. H., DeHaven, J. C., Shapiro, N., Assali, N. S. Am. J.

Obstet. Gynec. 1966, 96, 741.

deterrent, and there is no trouble with side-effects of either

drug. Also, I find that patients need to have been taken off
diazepam (’ Valium ’) (perhaps also certain other drugs) in
order to have a sufficient reaction. Presumably the strength
of reaction is due to the speed and build-up of acetaldehyde
in the blood. Incidentally, these findings also indicate a need
for added care in treating other symptoms (e.g., depression
and anxiety) in an alcoholic who has been on long-term
antabuse or abstem.

W. A. G. MACCALLUM.

St. Luke’s Hospital,
Armagh,

N. Ireland.

CZECH MEDICAL SCIENTISTS

SIR,-Your review (Jan. 25, p. 190) of Professor Zempl&eacute;nyi’s
excellent book, Enzyme Biochemistry of the Arterial Wall as
Related to Atherosclerosis, concludes with the statement that
his " monograph is further testimony of the increasing
importance of Prague as a centre of medical advances ".
Unfortunately this no longer remains true. Professor

Zemplenyi, like several other distinguished medical scientists
in Prague, Prague-Krc, Bratislava, and elsewhere, left Czecho-
slovakia after the invasion last August by Warsaw-Pact
countries. Professor Jan Brod also left and is now in Mainz.
The depletion of Czech medical science parallels that of
Germanv in 1933.

HUGH SINCLAIR.Oxford.

BRADYARRHYTHMIA AFTER MYOCARDIAL

INFARCTION

SIR The analysis of slow heart rhythms after acute

myocardial infarction by Dr. Adgey and her colleagues 1 is
valuable in emphasising the importance of electrocardiographic
monitoring within two to four hours of the onset of infarction.
The correction of sinus bradycardia and heart-block by
small doses of atropine is also a valuable observation, and
supports the importance of vagal reflexes complicating
posterior infarction.2 Nevertheless, Dr. Adgey and her

colleagues go beyond the stated evidence in suggesting that
" excessive vagal discharge manifested by bradyarrhythmia
is an important precursor of ventricular fibrillation... ".
In a series of 300 patients monitored in our coronary-care
unit, sinus or nodal bradycardia (a rate of under 60 per
minute over two or more hours) occurred in 24% of patients
(posterior infarction 37%, anterior infarction 17%) but was
associated with death in’hospital in only 9% of cases (total
hospital mortality 17%). Moreover, ventricular fibrillation
was not common in these patients, and the arrhythmia was
treated with atropine or isoprenaline infusion only when
hypotension or a heart-rate of less than 50 per minute was
present. The lower incidence of bradycardia than in Dr.

Adgey and her colleagues’ series is explainable by a greater
delay in admission of our patients, but patients having early
bradycardia in our coronary-care unit also had a good prog-
nosis.

Again, evidence is not produced that reversal of heart-
block complicating posterior infarction is likely to prevent
more serious events. It has been shown that heart-block

complicating posterior infarction is rarely associated with
Stokes-Adams attacks, is due to localised and reversible

damage to the auriculoventricular node and bundle, and runs
a benign and self-limiting course.3 Thus, although atropine
may improve the rhythm in some cases, it does not neces-

sarily follow that this is of great benefit to the patient.
1. Adgey, A. A. J., Geddes, J. S., Mulholland, H. C., Keegar, D. A. J.,

Pantridge, J. F. Lancet, 1968, ii, 1097.
2. James, T. N. Prog. cardiovasc. Dis. 1968, 10, 410.
3. Courter, S. R., Moffat, J., Fowler, N. O. Circulation, 1963, 27, 1034.

Jackson, A. E., Bashour, F. A. Dis. Chest, 1967, 51, 31. Norris, R. M.
Br. Heart J. (in the press). Stock, R. J., Macken, D. L. Circulation
1968, 38, 993. Sutton, R., Davies, M. ibid. 987.


