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Summary

The accuracy of predicting fetal maturity by ultrasound
cephalometry, radiology, and liquor studies in patients
with unknown confinement dates has been compared.
The best prediction was given by ultrasound cephalo-
metry. Liquor studies were least helpful.

Introduction

Modem antenatal care demands an accurate assessment of fetal
maturity. Traditionally, this is based on a prediction of the
confinement date (E.D.C.), calculated by Naegele's rule from
the first day of the last menstrual period (L.M.P.). We have
shown previously that in 22% of the patients attending the
antenatal clinic it is impossible to predict the E.D.C. by
Naegele's rule for several reasons and that in these patients
the perinatal mortality ratio is 73, compared with 15 in those
whose E.D.C. is known (Beazley and Underhill, 1971).

Clinical examination of the uterine fundus during pregnancy
has been shown to be an inaccurate method of estimating fetal
maturity (Beazley and Underhill, 1970). In this paper, therefore,
results are presented of a study undertaken to predict an E.D.C.
by ultrasound cephalometry, radiology, and liquor exination
in patients whose confinement date is unknown.

Patients and Methods

Patients with an unknown E.D.C. who were admitted to this
university unit at Queen Charlotte's Maternity Hospital between
March 1969 and January 1971 have been studied. Their E.D.C.
was considered unknown when the date of the L.M.P. was
unknown; the menstrual cycle was irregular and 35 days or
longer; bleeding which could be confused with a period occurred

in early pregnancy; or conception occurred before the return

of the menses following a previous pregnancy or oral contra-
ception.
When possible the following tests were done: (1) measurement

of the fetal biparietal diameter by ultrasound, and prediction
of the E.D.C. by the method of Campbell (1969) and with the
graphs of Campbell and Newman (1971); (2) an x-ray film in
late pregnancy to assess fetal maturity by the method of Hartley
(1957); and (3) abdominal amniocentesis to aspirate 10-15 ml of
liquor amnii in late pregnancy, following ultrasound placento-
graphy. In one aliquot the cells were stained with Nile blue
sulphate to assess fetal maturity by the method of Brosens and
Gordon (1966). In some samples a second aliquot was used to
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determine the liquor creatinine concentration (Lind, Parkin,
and Cheyne, 1969).

In patients who delivered spontaneously the E.D.C. predicted
by the tests was compared with the actual date of confinement.
When induction of labour was recommended by the obstetrician
in charge the results of the tests were used to decide the optimum
time. Whenever possible, induction of labour for suspected
prolonged pregnancy was avoided.

Results

There were 344 patients with an unknown E.D.C. Labour began
spontaneoasly in 284 and in 222 of these the date of confinement
was predicted by tests.

Predictions by Ultrasound.-The accuracy of prediction of
the E.D.C. in 201 patients, calculated by ultrasound cephalo-
metry, is shown in Table I. Delivery occurred within one week
before to one week after the predicted date in 49% and within
two weeks before to two weeks after in 73%. These results were
improved to 54% and 80% respectively in 143 of the women
whose fetal biparietal diameter at ultrasound was equivalent to
30 weeks' gestation or less and whose babies weighed more than
2 5 kg at birth (Table I).

TABLE I-Accuracy of Prediction of E.D.C. by Ultrasound Cephalometry

Uncorrected Corrected*

Actual Time of Delivery Patients Patients

No. % No. %

>4 weeks before the E.D.C. .. 9 5 3 2
4-3 weeks before the E.D.C. .. 12 6 1 1
3-2 weeks before the E.D.C. .. 12 6 9 7
2-1 week before the E.D.C. .. 30 15 22 15

Within 1 week before the E.D.C. 51 26 40 28
On or within 1 week after the

E.D.C. 46 23 37 26

1-2 weeks after the E.D.C. .. 19 9 16 11
2-3 weeks after the E.D.C. .. 12 6 7 5
3-4 weeks after the E.D.C. .. 5 2 5 3
>4 week after the E.D.C .. 5 2 3 2

Total .. 201 100 143 100

*Ultrasound cephalometry performed before the biparietal diameter exceeds 8-2 cm
(equivalent to 30 weeks' gestation), and exclu infants 2-5 kg or less at birth.

Predictions by Radiology.-The accuracy of prediction of the
E.D.C. calculated from an x-ray film in 110 patients is shown
in Table II. Delivery occurred within one week before and after
the predicted date in 32% and within two weeks before and
after in 63%. If seven patients whose babies weighed 2-5 kg at
birth are excluded from these results they are improved to
33% and 66% respectively.

Predictions by Liqr Amnii.-With liquor amnii studies it is
possible to predict only an interval during which or a date by
which delivery should occur. In this investigation the results of
cytological stining by Nile blue sulphate were reported as "less
than 34 weeks," "34-38 weeks," "38-40 weeks," or "over
40 weeks" (Brosens and Gordon 1966). The accurcy of
prediction with this method is shown in Table III. In this study
55% of patients delivered within the interval of time predicted
by the test, but this was as long as a month in some cases. The
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TABLE nI-Accuracy of Prediction of E.D.C. by Antenatal X-Ray

Actual Time of Delivery Patients
No. %

>4 weeks before the E.D.C. 5 4.0
4-3 weeks before the E.D.C. 7 6-0
3-2 weeks before the E.D.C. 13 12-0
2-1 week before the E.D.C. 17 15-5

Within 1 week before the E.D.C. 17 15-5
On or within 1 week after the E.D.C. 18 16-5

1-2 weeks after the E.D.C. 17 15-5
2-3 weeks after the E.D.C. 6 6-0
3-4 weeks after the E.D.C. 8 7 0
>4 weeks after the E.D.C. 2 2-0

Total .. 110 100

TABLE IiI-Accuracy of Prediction of Interval for Delivery with Liquor Studies

Patients
Actual Time of Delivery

No.

More than 2 weeks before the predicted interval 12
Within 2 weeks before the predicted interval 5 11

Within the predicted interval* .24 55

Within 2 weeks after the predicted interval 11 25
More than 2 weeks after the predicted interval 37

Total .. 44 100

*In some patients the predicted interval was as long as one month.

creatinine concentration, determined in some of the liquor
samples, did not improve the accuracy of prediction.

Predictions by Ultrasound and X-Ray Film Compared.-There
were 88 patients who had both ultrasound and radiological
predictions of an E.D.C. Ultrasound gave the best prediction
in 44% of them, radiology was better in 34%, and in 22% both
tests were equally good.

Predictions by Ultrasound, X-Ray Film, and Liquor Studies
Compared.-There were 38 patients in whom amniocentesis
was done in addition to both ultrasound cephalometry and
abdominal x-ray examination. In only one of these patients
did liquor studies provide a better indication of fetal maturity
than the other two tests. This patient was insonated late in
pregnancy, which is not the optimal time for assessment of fetal
maturity. The baby weighed more than 4 kg at birth. A com-
parison of predictions by liquor studies and x-ray examination,
undertaken in 41 patients, shows that the liquor technique was
better in only four. Among 41 women who had both amnio-
centesis and ultrasound, liquor studies were more accurate in
only two.

Fetal Hazards.-Dysmaturity or poor fetal growth occurred
in 30 patients, and in eight of these the baby died. Table IV

TABLE xv-Perinatal Mortality*

*Stillbirths and neonatal deaths per 1,000 births corrected for gross fetal abnormality.

shows the perinatal mortality ratio corrected for gross fetal
abnormality in all patients with an unknown E.D.C. During the
second year of the study the ratio was more than halved. There
was also a concurrent fall from 19% to 14% in the incidence of
babies born with an Apgar score of less than five. These reduc-
tions were associated with the use of tests in only 5% more

patients, but the use of ultrasound in 14% more patients. Also
the induction of labour for all reasons increased in the second
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year from 13% to 22%. This increase was not associated with an
increase in the number of babies weighing less than 2-5 kg at
birth.

Discussion

The results of this study show the value of an increased clinical
awareness of patients with unknown confinement dates and the
importance of tests to determine fetal maturity in these women.

Ultrasound cephalometry provides a reliable assessment of
fetal maturity before 30 weeks' gestation (Campbell, 1969).
In patients with an unknown E.D.C. this test should be done
early in pregnancy. Table V shows that the accuracy of predict-
ing an E.D.C. by ultrasound cephalometry in patients with an
unknown confinement date compares favourably with predicting
the E.D.C. by Naegele's calculation in patients with a known
L.M.P. and a normal menstrual cycle.

Dysmaturity is not detected by a single ultrasound examina-
tion in early pregnancy. However, with an E.D.C. calculated
from cephalometry clinical suspicion of dysmaturity may be
aroused. Slow fetal growth can then be confirmed subsequently
by repeating the ultrasound examination, if necessary on
several occasions. A knowledge of fetal maturity supplements
the results of oestriol estimations in dysmature patients, for if
the gestational age of the fetus is unknown the oestriol estima-
tions may be misleading.
An x-ray film cannot always be taken at the optimum time,

which is near to term (Russel, 1959), if the E.D.C. is unknown.
In the present study radiological prediction of the E.D.C. was
less accurate than either ultrasound cephalometry or Naegele's
calculation in patients with a reliable menstrual history (Table
V).

TABLE v-Accuracy of E.D.C. in Patients with a Reliable and an Unreliable
Menstrual History

Menstorual E.D.Patients DeliveredMenstorua E.D.C.
Within + 1 Week Within + 2 Weeks

of E.D.C. of E.D.C.

Reliable .. By Naegele's 51-9o/% 84-8%$
calculation 84-0% §

Unrelible I By ultrasoundt 54% 80%Unreliable By X-ray 330 66%

Except for figures from Park (1968) all results are corrected for babies weighing
less than 2-5 kg at birth.
tExcluding patients in whom the biparietal diameter measurement indicated more
than 30 weeks' gestation.
tPark (1968).
§Beazley and Underhill (1971).

Though fetal maturity can be calculated from liquor studies,
the method is very inexact (Brosens and Gordon, 1966). In our
view liquor examination may indicate either that a fetus is
unlikely to die of prematurity if labour is induced ( > 10% cells)
or that it is mature (>50% cells). When there are less than
10% cells estimation of maturity cannot be made (Chan, Willis,
and Woods, 1969).

In the management of patients whose confinement date
cannot be calculated it is recommended that whenever possible
estimation of the uterine size should be made in early pregnancy
by bimanual examination (Beazley and Underhill, 1970).
Subsequently, ultrasound cephalometry should be performed
routinely and an E.D.C. predicted. If there is clinical suspicion
of poor fetal growth the test should be repeated. An x-ray film
to confirm fetal maturity should be taken as near term as
possible, especially before induction of labour or elective
caesarean section. If, after these measures, serious doubts about
fetal maturity remain examination of the liquor amnii may prove
helpful.
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We accept that facilities for ultrasound cephalometry are not
always available and that during pregnancy x-ray examination
may be undesirable. Furthermore, amniocentesis, which can be
uncomfortable for the patient, is dangerous without previous
placentography. Fetal hazards, however, may be reduced by the
increased, but judicious, use of these tests in patients with an
unkmown confinement date.

We wish to thank Dr. J. H. Smitham, consultant radiologist, Dr.
M. Sandler, consultant chemical pathologist, and Dr. J. Pryse-
Davies, consultant pathologist, for their help with this study.
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Trimethoprim and Suiphamethoxazole in Typhoid Fever
in Children
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Summary

One hundred and three children with proved typhoid
fever were treated with trimethoprim-sulphamethoxa-
zole, and the results compared with those of a further 40
children treated with chloramphenicol. The bacterio-
logical response to trimethoprim-sulphamethoxazole
was unsatisfactory. From this study it seems that at pre-
sent chloramphenicol is still the treatment of choice for
typhoid fever. In view of the haematological changes
occurring during therapy with trimethoprim-sulpha-
methoxazole caution is necessary and monitoring of the
blood picture advisable, even at the recommended dose.

Introduction

Our considerable experience in the treatment of typhoid fever
with chloramphenicol (Scragg et al., 1969) indicated that a
21-day course of therapy was necessary to keep the relapse
rate of this disease at a low level. The manufacturers of the drug
combination trimethoprim-sulphamethoxazole claim success
in the treatment of salmonella infections, the recommended
course being 14 days.
The purpose of this study was to establish if this drug

combination achieved the same satisfactory response both
clinically and bacteriologically that chloramphenicol has given.
If it did, and was also able to shorten the duration of therapy
and thereby hasten discharge from hospital, this would be an
advance in therapeutic management.

Patients and Methods

During the study period (September 1969 to April 1971)
240 cases of typhoid were admitted to this unit. There were
12 deaths, nine of them occurring shortly after admission and
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before treatment could be instituted. Of the remaining three the
diagnosis was not suspected before death in two; the third
child is included in this trial. A further 85 cases were excluded
from the series because Salmonella typhi was not isolated from
the blood culture. One hundred and forty-four symptomatic
cases of typhoid fever, all proved by isolation of Salm. typhi in
blood and/or clot culture, are therefore included in this study.
At the start of the study we decided to treat all cases with

trimethoprim-sulphamethoxazole. When it was apparent that
the response in the first 40 cases was disappointing we thought it
wise to compare the therapeutic response with that to chloram-
phenicol during this epidemic to confirm our past experience of
its efficacy. Thus as the study proceeded typhoid admissions
to two wards were given trimethoprim-sulphamethoxazole while
those to another two wards were treated with chloramphenicol.
All the cases were under our personal care.
One hundred and four patients received the drug on trial and

40 received chloramphenicol (Parke Davis). On admission,
in addition to positive blood cultures, 22 had positive stool
cultures, nine positive urine cultures, and nine positive cultures
for both stool and urine. Most had significantly raised agglutina-
tion titres.

After the initial cultures of blood, stool, and urine on
admission, blood cultures were repeated during the period of
therapy in 114 (80%). Stool and urine samples were cultured
after cessation of the drugs until at least three successive
negative cultures were obtained for each. Full blood counts
were done before therapy in all patients (see Table HI). There-
after they were repeated throughout the period of therapy at
least biweekly and more often if indicated. Absolute platelet
counts were done in only 50 patients. In a further 59 the
platelets were reported as normal or reduced in numbers from
the study of the peripheral blood smears. In-vitro sensitivity
tests were not possible in all cases. However, this test was done
in 68 of the trimethoprim-sulphamethoxazole group. Saim.
typhi was tested against the drug combination but not to each
separate component.

DOSAGE SCHEDULES

Trimethoprim-Sulphamethoxazole.-We undertook to administer
two "paediatric" tablets 12-hourly for 14 days. Thus, initially,
the dose was not.Aksed on the weight of the patient. After
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