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repeated after 24 hours when the neurological
criteria scored higher and the gestational age was
34 * 6 weeks.
The other infant was delivered from a diabetic

mother by difficult breech extraction after spon-
taneous labour at an uncertain gestation of 29
weeks. The Apgar score at 1 minute was 1 and the
infant required extensive resuscitation with endo-
tracheal intubation, positive pressure ventilation
with oxygen, external cardiac massage, and intra-
venous sodium bicarbonate. He showed marked
hypotonia for 3 to 4 hours after birth and initial
gestational assessment was 28-6 weeks. This was
repeated after 24 hours when the neurological
criteria scored higher, giving an assessment of 30
weeks' gestation.

Discussion
The scoring system devised by Dubowitz et al.

proved an accurate method of assessing gestational
maturity in the newborn, and proved practical in the
day-to-day care of neonates on the obstetric unit,
where there was no difficulty in applying the system
as a routine procedure.
The scoring system was as reliable in low birth-

weight and short gestation infants as in term,
'weight appropriate for dates' infants.
The scoring system can be reliably used in all

normal babies except those that are so ill from any
cause that the Moro reflex is partially or completely
suppressed (Dubowitz et al., 1970).

Misleadingly low scores may be found from the
initial assessment of infants born by extended
breech delivery and occasionally on infants requir-
ing prolonged resuscitation for perinatal hypoxia.
Such scores should be repeated after 24 hours for
greater reliability.
The scoring system is not usually reliable in

grossly abnormal neonates.
The scoring system is easy to learn and to apply

in day-to-day practice. At first the system can be
applied by reference to charts illustrating the various
criteria. After practice, however, these criteria
are easily memorized and can be scored during
the normal routine neonatal examination, the total
assessment taking between 5 and 10 minutes.
The system could be used by medical and nursing

staff, in either hospital or domiciliary practice, to
give gestational assessments of within one week's
accuracy in the vast majority of normal babies
examined.

Summary
A scoring system, based on a combination of

neurological and external criteria, was used in the
assessment of gestational age in 522 infants. Of

these infants, 434 were normal and of certain
gestation by dates.
The scoring system gave a difference between

assessment by dates and assessment by score of 1
week or less in 400 infants. In 5 sets of twins
assessed the difference between twins was less than
0 * 5 week in 4 cases, and 1 0O week in the fifth pair.
The scoring system provides an accurate and

practical method of assessing gestational age in
neonates by resident staff on obstetric units and
should also prove valuable in domiciliary practice.

I am grateful to Dr. V. Dubowitz for his interest and
advice in this study. I also wish to thank Dr. J. A.
Black for permission to include infants under his care.
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Lymphovenous obstruction in
anomalous midgut rotation

Anomalous midgut rotation is a recognized
disease entity in the neonate. When it presents as
an unrelenting obstruction or midgut volvulus
with strangulation, the diagnosis or the need for
surgical treatment is hardly ever in doubt. How-
ever, some patients may pass into childhood with
symptoms of recurrent subacute intestinal obstruc-
tion or a malabsorption state where the underlying
cause is malrotation of the midgut. We present
two patients whose case histories illustrate some of
these features.

Case reports
Case 1. This 3-month-old boy was the fifth child

of a group 0 Rh-ve mother, delivered by caesarean
section at 33 weeks. Gastric aspirate at birth was
copious. Neonatal episodes of abdominal distension
and failure to pass meconium resolved spontaneously
and were attributed to immaturity.
At age 10 weeks he was admitted to his local hospital
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FIG. 1.-Left posterior oblique view of stomach and
duodenum (patient in prone position). No contrast
beyond the distended second part of the duodenum.

with vomiting which resolved without needing investi-
gation or operation. Two weeks later he was readmitted
with vomiting, abdominal distension, and passage of a

blood-stained stool. An emergency laparotomy was

carried out; the findings included a chylous ascites with
enlarged mesenteric lymph nodes. The entire small
intestine was described as congested, but no specific
cause for the vomiting or blood-stained stool was identi-
fied. He was transferred to Hammersmith Hospital
on the fourth postoperative day because of continuing
bloody stools and copious gastric aspirate.
During his first week in this hospital his stool,

though loose, became free of blood and the nasogastric
suction was discontinued. Upon gradual resumption
of oral feeding, explosive foul-smelling diarrhoea
began. The subsequent development of vomiting and
visible gastric peristalsis necessitated a barium meal.
This showed a mild megaduodenum with a definite
hold-up of contrast in the third part of the duodenum
(Fig. 1).
At subsequent laparotomy a malrotation was found,

the midgut mesentery being twisted 3600 anticlockwise
round the mesenteric vascular axis. The mesenteric
lymph nodes previously described were noted. The
duodenal obstruction was due to Ladd's peritoneal
bands compressing the duodenojejunal junction behind
the mesenteric axis. These bands were divided after
the midgut volvulus had been untwisted. Initial post-
operative improvement was followed in the third week
by another episode of intestinal obstruction, this time
due to a strangulated loop of terminal ileum caught in a

postoperative adhesion. This was diagnosed after a

24-hour delay and treated with resection and end-to-end

FIG. 2.-Anteroposterior view barium enema, showing a
high caecum.

anastomosis. The bowel proximal to the anastomosis
was decompressed through an appendicostomy which
served the secondary purpose of fixing the caecum in
the right iliac fossa. The baby's progress and develop-
ment have since been entirely satisfactory.

Case 2. A 6-month-old girl was first admitted
to hospital at 3 weeks of age with vomiting. A barium
meal and follow-through examination was reported as
normal except for a 'minor delay in the third part of the
duodenum'. From about the fifth week of life she
began to have intermittent episodes of bulky offensive
diarrhoea. These continued until she was admitted at
5 months with peripheral oedema and failure to thrive,
her weight being below the third centile for her age.
A repeat barium meal and follow-through was inter-
preted as showing intestinal lymphangiectasia with
protein-losing enteropathy. A barium enema showed a
high caecum (Fig. 2). Biochemical investigations
showed hypoproteinaemia: total proteins of 3-1 g/100
ml with decreased albumin and globulin fractions on
electrophoresis.

She was transferred to Hammersmith Hospital at
6 months. While being investigated for malabsorption
she again vomited copious bile-stained fluid. A plain
x-ray of the abdomen showed a gastroduodenal double-
bubble with sparse gas shadows in the left upper
quadrant only. Anomalous midgut rotation was
considered as a likely diagnosis and confirmed at a
subsequent laparotomy. There were dilated lymphatics
on the bowel wall and large lymph nodes in the mesen-
tery. The duodenojejunal junction was also compres-
sed by the peritoneal bands of Ladd. The volvulus
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was untwisted and the peritoneal bands completely
divided.

Postoperatively, she has gained weight and corrected
her hypoproteinaemia. Though she has continued to
have rather bulky stools, they are much less frequent.
There has been no vomiting.

Discussion
An understanding of the process of reduction

of the extraembryonic hernia and the rotation of
the midgut is essential for the appreciation of the
various anomalies that may result: from total
failure of rotation in gastroschisis to complete
rotation with an arrest of caecal descent (Dott,
1923; Snyder and Chaffin, 1954). Failure of the
caecum to reach its final position in the right iliac
fossa is almost always associated with (a) narrow-
based midgut mesentery which is prone to undergo
volvulus; (b) relative lymphatic obstruction, because
the midgut lymphatic drainage which is normally
distributed over a wide mesentery and the posterior
abdominal wall is now crowded into a narrow-
based mesentery; (c) duodenal obstruction due to
peritoneal bands that course from the floating
caecum along the posterior free edge of the mesen-
tery to reach the posterior abdominal wall over the
third and fourth parts of the duodenum, which are
thereby compressed (Ladd, 1932).

Short of leading to rapid strangulation, a mild
twist of the narrow pedicle may cause subacute
mesenteric venous obstruction with congestion of
the midgut. This usually results in bloody
diarrhoea. In the chronic form this mild volvulus
leads to venous hypertension as well as lymphatic
obstruction. This may be severe enough to pro-
duce intestinal malabsorption, with loose bulky
stools and failure to thrive, associated with a radio-
logical picture of intestinal lymphangiectasia.
Operative findings usually include congestion of the
midgut with dilated lymphatics and enlarged
lymph nodes in the mesentery, with occasional
chylous ascites. Surgical correction of the mal-
rotation with total division of all restraining peri-
toneal bands is the only effective treatment. If this
is done in early infancy, many patients will be
saved repeated hospital admissions and sometimes
psychiatric treatment in later life (Devlin, 1971).
When vomiting in a newborn infant is bile

stained and persistent it is indicative of intestinal
obstruction; anomalous midgut rotation is among
the possible underlying causes. A plain x-ray of
the abdomen, at this stage, especially after instilla-
tion of 30 ml of air into the stomach, may reveal a
typical gastroduodenal 'double-bubble'.

Regarding radiographic studies, the classical

teaching favours a barium enema as opposed to a
barium meal. However, either one of these
procedures can be informative and safe, provided
due care is taken over the procedure and its inter-
pretation (Berdon et al., 1970; Atwell, 1971). A
high caecum in the subhepatic area on a barium
enema indicates arrest of caecal descent and is
therefore probably associated with significant
partial duodenal obstruction. In the same group
of patients a barium meal may show a normal
duodenal C-loop, as the duodenojejunal flexure is
normally placed to the left of the midline. The
duodenum may be of a normal size if the proximal
bowel has been effectively emptied by vomiting
or nasogastric suction. It has been stated that a
definite megaduodenum in the presence of ano-
malous midgut rotation in a neonate is highly
suggestive of a coexisting intrinsic obstruction
such as a duodenal web (Rowe, Buckner, and
Clatworthy, 1968). Therefore, careful screening
is essential and even a slight delay of contrast in
the third part of the duodenum may be significant.
In instances where lymphovenous obstruction
dominates the clinical picture, these may be the
only findings and their significance may easily be
missed (Ahmed and Patel, 1971).

Summary
Two cases are presented, illustrating some features

of anomalous midgut rotation when it does not
present as volvulus with strangulation or unrelent-
ing duodenal obstruction. Recurrent intestinal
obstruction or a malabsorption state, secondary to
midgut malrotation, may present diagnostic diffi-
culties. A high caecum revealed by barium enema
indicates arrest of caecal descent and is therefore
a significant finding in the presence of intestinal
malabsorption, with or without intermittent
vomiting.

We are grateful to Drs. P. Davies and J. W. Scopes
to whom the patients were initially sent, and who
kindly referred them to us.
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Hepatiis antigen and o-fetoprotein
in neonatal hepatitis

Of various embryonic proteins, ao-fetoprotein
(AFP) has evoked considerable interest through
its association with primary hepatocellular and
embryonal carcinomas (Abelev, 1968). Recently,
we reported the presence ofAFP in 45% of patients
with Indian childhood cirrhosis (Nayak et al., 1972).
In primary hepatoma (Vogel et al., 1970), as well
as in Indian childhood cirrhosis (Chandra, 1970;
Chandra et al., 1972), hepatitis-associated antigen
(HAA) was detected in a significantly higher
proportion of cases than controls, and it has been
postulated that viral hepatitis may predate the
development of carcinoma/cirrhosis. In both
diseases there is a significant positive correlation
between detection of HAA and AFP. We have
looked for the presence of AFP and HAA in 24
patients with neonatal hepatitis.

Observations
The diagnosis of neonatal hepatitis was made in 24

infants on the basis of jaundice, hepatomegaly, three-
to sixfold rise in serum transaminases, and constitu-
tional symptoms. In 5 patients, a needle biopsy of the
liver (ante mortem in 4, post mortem in 1) showed varying
degrees of parenchymal cell damage, cholestasis, and
inflammatory cell reaction. In 2 specimens giant cell
transformation was also seen. There were 15 boys and
9 girls. The age at the time of first examination ranged
from 4 to 16 weeks.
HAA was detected by counterimmunoelectrophoresis

(Gocke and Howe, 1970) using antiserum from a multi-
transfused patient with thalassaemia who had anti-HAA
antibody giving a reaction of identity with reference
antisera (kindly supplied by Drs. A. M. Prince, B. S.
Blumberg, and Girish Vyas). HAA was found in
samples from 3 (12-5%) out of 24 patients, sampled at
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FIG.-Serum levels of cx-fetoprotein in 6 AFP-positive
patients with neonatal hepatitis. ®D patients positive for
HAA as well as AFP. The interrupted line shows the

normal decay curve of AFP in the blood.

the age of 41, 6, and 12 weeks. Two (8%) out of 24
mothers showed hepatitis antigen in their sera; both had
HAA-positive infants with hepatitis. One of the
mothers had had hepatitis during the 7th month of
pregnancy, and the other was an asymptomatic carrier.
AFP was detected by counterimmnunoelectrophoresis

using antiserum raised in rabbit which gave a reaction
of identity with reference antiserum (kindly supplied
by Dr. M. J. Simon). 6 (25%) of 24 patients were
positive. Their ages were 4, 41, 6, 7, 10, and 12 weeks.
Samples positive for AFP were quantitated by the single
radial immunodiffusion method as modified by Alpert,
Monroe, and Schur (1970), and the results were expressed
as percentages of reference serum pool obtained from 3
abortuses 20 to 24 weeks old (Fig.).

All the 24 healthy infants matched for age and sex,
and their mothers, were negative for HAA as well as for
AFP. The frequency occurrence ofHAA in the healthy
population in New Delhi is0 - 7%0 (Chandra et al., 1972).

All 3 HAA-positive infants with hepatitis were from
the group of 6 showing AFP' in their serum. It was not
possible to distinguish AFP-positive cases or HAA-
positive cases from the others by any clinical or bio-
chemical feature.

Discussion
The aetiology of neonatal hepatitis is debatable.

A possibility is that it is the result of an infection,
most probably viral, occurring in a susceptible
fetus. Aterman (1963) suggested a causal relation
between viral hepatitis in the mother and neonatal
hepatitis. There are very few studies on the
detection of HAA in infants with liver disease.
HAA was found in a significant number of patients
with Indian childhood cirrhosis and their mothers
(Chandra, 1970; Ghandra et al., 1972). Wright
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