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FIG 5-Interexaminer agreements (solid columns) and disagreements (open
columns). Results presented as percentage of total responses for each zone
(Z) for all 23 dogs. (Thoracic dorsum right and left.)

disagreements showed significant bias. There was good evidence
of interexaminer agreement, since bias was shown in only
seven of 13 disagreements and significant interexaminer dis-
agreements occurred in only 13 out of a total of 138 sites
(3 zones (right and left) 23) in the 23 animals examined.
We have established that somatic changes in the thoracic

dorsum can be detected by routine palpation of soft tissue in
patients with acute myocardial infarction. These observations
may provide the physician with a simple bedside manoeuvre to
aid in diagnosing an acute myocardial infarction or predicting
an impending myocardial infarction. Further investigation is
required to define the anatomy of the sympathetic reflex arc
and also to delineate palpable changes found in cardiovascular
diseases other than acute myocardial infarction.
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Deaths from rhesus haemolytic disease in England
and Wales in 1982 and 1983

CYRIL A CLARKE, P L MOLLISON, A G W WHITFIELD

Abstract

Examination of death certificates and the clinical notes
of the patients concerned showed that the number of
deaths from rhesus (D) haemolytic disease in England
and Wales was 44 and 34 during 1982 and 1983, respec-
tively, a substantial decrease from the figure of 106 for
1977. Of the 78 women whose infants died in 1982 and
1983, 49 had not received anti-Rh immunoglobulin
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after previous pregnancies with Rh positive infants;
most of these deaths would presumably have been
prevented had postnatal anti-Rh immunoglobulin been
given. In 13 women anti-D was detected during, or
immediately after, a first pregnancy, and in 15 women
rhesus immunisation developed despite administration
of anti-Rh immunoglobulin postnatally. One or two
apparent failures of treatment may have been due to
underdosage, but it must be concluded that about one
third of the deaths in 1982 and 1983 could have been
prevented only by giving anti-Rh immunoglobulin
antenatally as well as postnatally.

Introduction

Since 1977 deaths from rhesus haemolytic disease in England
and Wales have been analysed with the particular intentions of
discovering the circumstances in which each mother became
immunised and assessing the accuracy of certification of death.
Results for 1977 to 1981 inclusive have been reported pre-
viously., -5
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Methods

Copies of death certificates for all infants reported as having died
from haemolytic disease were obtained from the Office of Population
Censuses and Surveys. We wrote to the obstetricians concerned and
in every case obtained either the original notes on brief loan or a
summary. The following changes in analysing the information were
made from the method used in the earlier reports'-5:

(1) Stillbirths and deaths occurring in liveborn infants were
considered together because a distinction between them seemed
artificial. Many infants who had little or no chance of surviving in
utero till term were born alive prematurely as a result of obstetric
interference-for example, caesarean section-only to die within a
few hours.

(2) The term rhesus haemolytic disease was modified to rhesus (D)
haemolytic disease. It is hoped that ICD category 7730 will be
changed from rhesus haemolytic disease to rhesus (D) haemolytic
disease so that deaths due to haemolytic disease caused by anti-c,
anti-E, etc will be transferred to category 7732, which already
includes deaths due to anti-K, etc. Category 7730 would then be
restricted to deaths that are preventable by anti-Rh (D) immuno-
globulin.

(3) Women who might have been immunised as a consequence of
an abortion were not considered separately from women immunised
by one or more full term pregnancies. In the two years there were
nine cases in which immunisation might have been caused by an
abortion, but in four of these it might also have been caused by one
or more preceding full term pregnancies after which no anti-Rh
immunoglobulin had been given. Thus there were only five cases in
which abortion (spontaneous or induced) probably initiated rhesus
immunisation.

(4) Women who had not been treated with anti-Rh immuno-
globulin after one or more previous deliveries and who had become
immunised were subdivided into those who had had at least one
delivery before 1970 and those in whom all deliveries occurred from
1970 onwards. This classification was only a minor change from the
previous one, whereby such women were subdivided into those
immunised before and those immunised after anti-Rh immuno-
globulin became available. This change was made because in some
cases a woman had become immunised after having a pregnancy in
1970 or later in a country where anti-Rh immunoglobulin may not
have been available.

Results

The table presents an analysis of deaths reported to be due to
haemolytic disease (ICD categories 7730 and 7732) in 1982 and 1983.
The number of deaths from rhesus haemolytic disease was estimated
to be 44 and 34 in 1982 and 1983, respectively. According to the
Office of Population Censuses and Surveys, the total number of
births (live born and stillborn) for these years was roughly 630 000
and 633 000 so that the overall mortality for 1982 and 1983 was 7 0
and 5-4/100 000 births, respectively.

Deaths in infants (liveborn and stillborn) reported as due to haemolytic disease
in England and Wales in 1982 and 1983

Year
Previous New
category* category Description 1982 1983

I No postnatal anti-Rh immunoglobulin after one
or more previous deliveries:

1 and 2 (a) At least one of which occurred before
1970 17 4

6 (b) Occurring from 1970 onwards 16 12
3 II Anti-D detected during, or not later than seven

days after, first delivery 5 8
5 III Immunised despite postnatal anti-Rh after

previous pregnancies 6 9
7 IV Immunised by blood transfusion 1

Total deaths from rhesus (D) haemolytic diseaset 44 34

4 V Non-rhesus (D) haemolytic disease 4 4
9 VI Not haemolytic disease 19 17
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Of the 78 patients adjudged by us to have died from rhesus (D)
haemolytic disease in the two years, 49 were women who had not
been treated with anti-Rh immunoglobulin after one or more previous
pregnancies with a Rh positive infant. Of these, 21 had been im-
munised by pregnancies occurring before 1970, when anti-Rh
immunoglobulin was not generally available. Of the 28 women
immunised from 1970 onwards, six had had their immunising
pregnancy outside Britain in a country where anti-Rh immuno-
globulin was not readily available; the remaining 22 women had had
their babies in England or Wales and were not given anti-Rh immuno-
globulin even though it was freely available from regional blood
transfusion centres. Thirteen women formed anti-D during a first
pregnancy or within seven days after their first delivery, and 15
became immunised despite being given anti-Rh immunoglobulin
postnatally. One was immunised by a blood transfusion.

Eight înfants died of haemolytic disease due to antibodies other
than anti-D (seven due to anti-c with or without anti-E and one due
to anti-K), and 36 were judged not to have died of haemolytic disease
in any form; a common error was to certify the death of an infant
as being due to rhesus haemolytic disease simply because its mother
was Rh (D) negative even though anti-D was not detected.
Of the deaths from rhesus (D) haemolytic disease in 1982 and

1983, 38 were of liveborn infants and 40 of stillbirths. Maturity was

known in 31 and 38 cases, respectively, and was similar in the two
groups-for example, about 300o of deaths (nine out of 31 live
births and 12 out of 38 stillbirths) were in infants aged 31-34 weeks
and about 45%o (14 out of 31 live births and 17 out of 38 stillbirths)
were in infants aged 28-30 weeks.
The premature birth of liveborn infants was usually the result of

elective caesarean section but was sometimes provoked by intrauterine
transfusion or other obstetric manoeuvres. Three live births occurred
before the 28th week of pregnancy, one at the 25th week, and two at
the 27th week.

Discussion

The results were analysed to find differences between those
obtained in 1982 and in 1983 and between those obtained in

1982 and 1983 and those obtained in 1977-81.
Total deaths-During 1977-81 the total number of deaths

from rhesus (D) haemolytic disease fell progressively (table).
Although the total was marginally higher in 1982 than in 1981,
the downward progress was resumed in 1983.

Category Ia-The most striking difference between 1982 and
1983 was the steep fall in the number of infants born to mothers

immunised by a pregnancy occurring before 1970. The number

of infants in this category decreased progressively from 1977
onwards (as expected) with 49 such deaths in 1977 but only
four in 1983.

Category Ib-The decline in the number of women immunised

by a pregnancy occurring from 1970 onwards, after which no

anti-Rh immunoglobulin was given, seems disappointing, the

number being 32 in 1977 and 16 and 12 in 1982 and 1983,
respectively. In 1983, however, as many as six of the 12 women

had been immunised by pregnancies when they were living
outside Britain, so that within Britain at least progress is being
made in ensuring that anti-Rh immunoglobulin is given when

indicated.
Categories II and III-Cases in categories II and III were

those in which anti-D was formed during a first pregnancy (II)
or in which a woman became immunised despite having been

given anti-Rh immunoglobulin postnatally after all previous
deliveries (III). In category III it is impossible to know whether

primary immunisation occurred after an earlier pregnancy
despite the administration of anti-Rh immunoglobulin or

during a subsequent pregnancy. In practice, cases in both these

categories might have been prevented if anti-Rh immuno-

globulin had been given antenatally. During 1977-83 the total

numbers in these two categories changed little, the numbers

each year being 21, 18, 22, 17, 15, 11, and 17; in 1983 they
accounted for about half the total deaths from haemolytic
disease due to anti-D. The fact that the numbers of cases in

categories II and III did not fall substantially between 1977

and 1983 suggests that improved treatment of haemolytic

Total 67 55

*Of the present cases, none fell into category 8 (rhesus (D) death but unscorable
for category).
tOur estimates for total deaths from rhesus (D) haemolytic disease in previous
years: 1977, 106; 1978, 90; 1979, 87; 1980, 72; and 1981, 41.
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disease, as contrasted with improved prevention, did not play
a major part in the overall decline in mortality from the disease
during this period.

Category IV-Only one mother had been immunised by
blood transfusion, bringing the total for 1977-83 to five.

Category V-As expected, the number of deaths from haemo-
lytic disease due to antibodies other than anti-D varied little
during 1977-83 being four, three, three, three, two, three, and
four. Almost all were due to anti-c.

Category VI-The number of infants entered wrongly (in
our opinion) as dying of haemolytic disease remained sub-
stantial. Although the number fell from 45 and 49 in 1977 and
1978 to 21 and 28 in 1979 and 1980, perhaps partly as a result
of our earlier reports, the numbers scarcely changed subse-
quently, being 14, 19, and 17 in 1981, 1982, and 1983, re-
spectively.

Category I (a and b) included five cases in which a woman
had been treated with anti-Rh immunoglobulin after the
immediately preceding pregnancy but had not been treated
with it after one or more earlier pregnancies. It is debatable
whether these five cases should rather have been included in
category III.

Deaths of liveborn infants and stillbirths were considered
together because obstetric practice plays a substantial part in
determining whether a severely affected infant is born alive
prematurely or dies in utero. Our results show that over 400(
of the deaths of liveborn infants and of the stillbirths occurred
at 28-30 weeks of gestation. Three deaths occurred in infants
born alive before the 28th week of gestation. It is, of course, an
anomaly that these deaths are registrable whereas stillbirths
occurring before the 28th week are not, a fact that must lead
to an underestimate of the overall mortality of fetuses from
rhesus haemolytic disease.
The number of deaths due, indirectly, to the failure to give

anti-Rh immunoglobulin to the mother after previous deliveries
continues to diminish. Our data, however, indicate that even if
anti-Rh immunoglobulin were given postnatally to all mothers
who were Rh (D) negative there would still be between 11 and
22 deaths from rhesus haemolytic disease each year in England
and Wales (based on the figures for 1977-83). These deaths
occur in women who develop anti-D by the end of a first
pregnancy or in a second or subsequent pregnancy despite
having received anti-Rh immunoglobulin postnatally. Evidence
suggests that in a high proportion of such cases rhesus im-
munisation can be prevented by giving anti-Rh immuno-
globulin antenatally.6 Clearly, the virtual elimination of rhesus
haemolytic disease can be achieved only by giving anti-Rh
immunoglobulin antenatally as well as postnatally.

We thank the many obstetricians who made this study possible
and Dr M R Alderson, who supplied the death certificates, Mr M
McDowall, and Mrs J I Jordan for discussions.
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Relief of pain by infusion of morphine after operation: does
tolerance develop?

HUW MARSHALL, COLIN PORTEOUS, IAN McMILLAN, STUART G MACPHERSON,
WALTER S NIMMO

Abstract

To see whether continuous intravenous infusion of opiates
provides more effective postoperative relief of pain than
conventional intramuscular injection these regimens were
compared in a prospective double blind trial. Thirty
patients undergoing elective cholecystectomy were
allocated randomly to receive an infusion of morphine
or an infusion of placebo (control group) for 24 hours.
Both groups were allowed supplementary morphine
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boluses as requested. During the first 48 hours after
operation the degree of pain was almost identical be-
tween the groups. Surprisingly, the group that was
given the infusion of morphine received as much
supplementary morphine as the control group during
the first 24 hours and appreciably more during the
24 hours after the infusion had been withdrawn. Nausea
and vomiting were more prevalent among the patients
given the infusion of morphine.
These results suggest that continuous infusion of

morphine may be an inferior regimen to intermittent
bolus administration in the relief of postoperative pain.
This may be explained by the development of tolerance
in patients who received the infusion of morphine.

Introduction

The effective relief of pain after operations is a major problem
in clinical practice.' After abdominal operations early post-
operative analgesia is usually provided by opiates2 administered
by intramuscular injection when the patient's tolerance to pain
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