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Detecting the Fetal Heart
In exploring the quiet yet turbulent world of the human
gravid uterus, ultrasound has an increasingly important place,
largely owing to the unflagging efforts of Professor I. Donald,
of Glasgow. Now from his unit comes another advance, de-
scribed by Dr. H. P. Robinson at page 466 in this issue of
the B.M.7. By means of it the fetal heart can be "heard" as
early as the 48th day of menstrual age. This means about
7 weeks gestational age, which is most remarkable.

Embryological evidence suggests that the heart assumes its
pumping action at the end of the third week of gestational
age' and that the major blood vessels are in active use by
the sixth week. To be able to detect cardiac activity in the
intact embryo at all by the seventh week is therefore astonish-
ing enough, but to have this knowledge available for clinical
use right from the start is amazing. British science is often
upbraided for delay between discovery and application, but
here the two are simultaneous. The fetal heart had been
"heard" with a vaginal transducer at the eighth week of preg-
nancy (menstrual age) by P. Jouppila,2 but the advantage of
Robinson's method is that the pulsed ultrasound is applied
through the abdominal wall with scarcely any upset to the
patient.

For many years it was held that the only certain evidence
of pregnancy was an x-ray picture showing fetal parts
or h_aring the fetal heart on auscultation. X-rays do not
show the fetal skeleton until 16 weeks menstrual age, and the
heart cannot literally be heard until about the 24th week.
The advent of portable ultrasound equipment using the
Doppler effect to detect the fetal heart lowered the time of
"hearing" the heart to about 12 to 14 weeks, and is now in
use in many obstetric departments. It has been a most useful
piece of apparatus, since a common problm is to know for
sure whether a fetus is alive or dead, and this can often now
be solved in a matter of minutes at the bedside. Though
Robinson's technique is more complex than this, it is
certainly not impossibly complicated, for the heart can be
detected in under five minutes and usually in less than
two.

In England and Wales there are about 750,000 births every
year. It is said that about 10% of all pregnancies are com-
plicated by threatened and missed abortions, giving a number
probably well in excess of 100,000 per year. Many of these
patients have to be kept in bed waiting for events to declare
themselves. This new technique should cut down the anxious
delay in making decisions about whether to continue with
conservative treatment or to empty the uterus.

Fears are sometimes expressed that ultrasound may cause
fetal damage. There is no evidence of this. Newborn babies
who have been subject to it in utero show no greater in-
cidence of abnormality than controls.3 4 Chromosomal
damage has been sought in embryos insonated before hyster-
otomy5 and in lymphocyte cultures exposed to ultrasound.67
Despite some conflicting exper mental results the weight of
the evidence and the generally accepted view are that it is
harmless, and there seems to be no good reason why this
new technique for the early detection of the fetal heart
should come under a cloud.

Ultrasound was first used by the navy towards the end of
the 1914-18 war in the asdic detector (Antisubmarine De-
tection and Investigation Committee). Power ultrasound was
developed from this for detecting flaws in metals and for
cleaning materials. In a much attenuated form we now have

sonar (Sound Navigation and Ranging), which ought to be
differentiated from power ultrasound, since diagnostic ultra-
sound is of comparatively very low energy. Sonar has an
extensive range of usefulness in obstetrics and gynaecology as
well as other disciplines. It can be used in the diagnosis of
early pregnancy, abortion, blighted ovum, twins long before
other methods can compete, life or death of the embryo,
hydatidiform mole, and pelvic tumours. It can localize the
placenta and monitor fetal growth. There is now no longer
any need to justify its use and it ought to be widely avail-
able to all obstetric and gynaecological departments, for it
brings a new dimension to diagnosis and management which
cannot be ignored.
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Chest Colds

Some colds "go down to the chest," as everyone knows.
Bronchitics and asthmatics are especially aware of the
sequence, and their ventilatory impairment can be measured
by simple spirometry.1 Often the impairment persists for
several weeks, which is in keeping with clinical observation.
But the usual tests of lung function are insufficiently sensi-
tive to detect pulmonary changes except when postcoryzal
bronchitis or pneumonitis develops. Recent studies suggest
that measurements of dynamic compliance may provide the
only evidence that the lungs are involved.
Dynamic compliance (Cdyn) is estimated from simultane-

ous measurements of tidal volume and intrathoracic pressure
at increasing rates of respiration. Normally the readings fall
by no more than about 20% of the values obtained under
static conditions. In patients with airways obstruction the
dynamic compliance falls much more than this owing to re-
gional differences in the speed with which different parts of
the lung can expand and contract. This abnormal fall may
be used as an index of increased resistance to flow in the
distal airways when the range of regional differences is at
least four times the normal, provided that both the resis-
tance of the central airways measured by the body plethys-
mograph and the elastic recoil pressure of the lungs are
normal.2

J. J. Picken and colleagues3 have performed physiological
tests on 12 healthy young adults during and two months after
acute coryza. No changes were found in the vital capacity,
expiratory flow rates, thoracic gas volume (Vtg), airways re-
sistance (Raw), or Vtg x Raw. Static compliance (Cstat) was
normal in all but one, who showed a variable pattern. When
they compared dynamic compliance at increasing breathing
frequency with static compliance, they noted a reduction in
four of the 12 patients, which persisted two months later. In
the face of normal results in the other tests these changes
in dynamic compliance may properly be taken as evidence of
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