
stenosis in these patients,' but we found this not to be
the case. Our findings accord with those of Dustan
et al, who found that most patients with angiographic
evidence of renal artery disease did not have hyper-
tension.3 It could be argued that angiographic evidence
of renal artery disease does not necessarily indicate a
functionally important stenosis, hence the poor relation
between angiographic findings and hypertension in our
study. Nevertheless, evidence of renal artery stenosis
probably indicates those patients at high risk of renal
complications during treatment with angiotensin con-
verting enzyme inhibitors. We believe that in patients
with evidence ofperipheral vascular disease angiotensin
converting enzyme inhibitors should be used with

caution. Consideration should be given to the possibility
of underlying renal artery stenosis.
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Recording diastolic blood
pressure in pregnancy

I J Perry, B A Stewart, J Brockwell, M Khan,
P Davies, D G Beevers, D M Luesley

Obstetricians are guided mainly by diastolic blood
pressure in diagnosing and managing hypertensive
disorders in pregnancy.' Unfortunately, there has been
confusion and uncertainty as to how diastolic pressure
should be measured in pregnancy, whether it should be
recorded at the point of muffling of Korotkoff sounds
(phase IV) or at the point of disappearance of sounds
(phase V). Interobserver variation in detecting phase V
is less than that associated with phase IV and in
subjects who are not pregnant the difference in
diastolic pressure between the two phases is small.2
Accordingly, phase V diastolic pressure is recom-
mended for non-obstetric practice.3 In pregnancy
(as in other states characterised by increased cardiac
output), however, a large difference has been reported
between the onset of muffling and the disappearance of
sounds, with muffling of sounds commonly heard
down to zero.4 Phase IV is therefore used to record
diastolic pressure. The size and the distribution of the
difference in diastolic pressure between phases IV and
V in pregnancy, however, have not been systematically
measured. We therefore conducted this study.

Subjects, methods, and results
We recorded the difference in diastolic pressure

between phase IV and V Korotkoff sounds in 197
women who were pregnant (mean age 25 (range 16 to
40)) and 197 control women who were not pregnant
(26 (14 to 45)). The mean arm circumference of the
pregnant women was 25-7 (range 18 to 43) cm and of
the controls 24 9 (19 to 34) cm. Arm circumference was
greater than 33 cm (requiring a large cuff) in six
pregnant women and one control. Blood pressure
(mean of three recordings) was measured in the right
arm with the women seated by using a Hawksley
random zero sphygmomanometer. Two observers
were trained to recognise the muffling and dis-
appearance of Korotkoff sounds using a London
School of Hygiene audiotape recording and a videotape
recording developed in the department. The normal
approximation to the binomial was used to compare
proportions and Student's t test to compare means
when the data were parametric.
The gap between phase IV and V diastolic pressure

was wider in pregnant women than in control women,
but the difference between the groups was small. The
median gap in the pregnant group was 2 - 7 (interquartile
range 0 7 to 4-7 mmHg compared with 0 7 (0 0 to
3 - 3)mm Hg in the control group. Muffling was detected

in 150 pregnant women and 118 controls (table).
As expected mean (SD) blood pressure was lower in

pregnant women (systolic 106 (13-9), phase IV
68 (11-7), phase V 65 (12-4) mmHg) than in controls
(112 (13 6), 73 (10-8), 71 (11 4) mm Hg; all p<0-0001),
and mean pulse rate was higher in pregnant women
than in controls (92 (15 1) v 77 (12 8) beats/min;
p<0-0001). Surprisingly, the mean arm circumference
in the pregnant group was significantly higher than
that in the control group (p<0-0001). When pregnant
and control women with a phase IV-V gap >0 mmHg
and those with no gap were compared those with a gap
>0 mm Hg had lower blood pressure, higher pulse
rate, and greater arm circumference, though the
differences were not significant. The two observers
detected muffling in a similar number of women: 129
and 139.

Distribution of difference in diastolic blood pressure (mm Hg)
measured at phase IV and V Korotkoff sounds among women who
were and were not pregnant

0 -2 -5 -10 >10

No of pregnant women (n= 197) 47* 44 64 32 10
No of control women (n= 197) 79 55 42 19 2

*Difference between groups -32; 95% confidence interval -14 to -50.

Comment
Though previous studies have described the

distribution of diastolic pressure in phase IV and V in
pregnancy,4 this is the first study designed specifically
to compare the interphase gap in women who were and
were not pregnant. The data suggest that the gap
between fourth and fifth phase diastolic pressure in
pregnancy is somewhat wider on average than in the
non-pregnant state, though the gap's size has been
overestimated in previous reports. The principle
justification for measuring phase IV diastolic pressure
in obstetric practice is the belief that in many pregnant
women phase IV is audible to zero and phase V is not
detected. Our study does not support this view.
Assuming that this finding is replicated, we suggest

that adopting phase V diastolic pressure in obstetric
practice merits consideration.
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