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'How difficult it often is to appraise exactly the
significance of vomiting in infancy . . .! How much
and how little it may mean.'

George Frederic Still

Vomiting in the days following birth is common.
Emphasis in the literature is focused on vomiting
due to acute alimentary obstruction. Nevertheless,
the occasions when vomiting gives rise to anxiety
at this age are relatively rare. In the newly-born
it is associated with other alimentary conditions not
involving obstruction and with a variety of parenteral
conditions. This contribution is based upon a
clinical study of vomiting in the early days of life
with particular reference to the circumstances in
which it takes place.

Method of Study
Babies included in the study were observed in the

Leeds Maternity Hospital, during the period
January 1954 to June 1960 (inclusive). Two series
of babies were studied.

Series A consists of healthy infants in whom the
occurrence of an isolated or occasional vomit
would not, in the normal course of events, have
prompted a request for medical aid by the midwife.
Series B consists of ailing infants referred for a
medical opinion, either solely on account of vomit-
ing, or on account of several clinical signs including
vomiting.

Recording of the occurrence of vomiting was
dependent upon observations made by labour and
lying-in ward sisters and to a lesser extent by mothers.
The standards of clinical observation varied con-
siderably. Study of healthy babies was therefore
concentrated in one lying-in ward, in which recorded
observations were agreed jointly by the ward sister
and the resident paediatric senior house officer.
Ill babies in whom vomiting was a feature were
automatically transferred from the labour or lying-in
ward to the special baby unit in accordance with
established routine. Clinical observations on these
babies were discussed daily by midwives and resident

and visiting medical staff. For the purposes of the
study no attempt has been made to differentiate
vomiting from regurgitation.

Clinical Observations
Series A: Healthy Babies (273). The series

consisted of 141 males and 132 females, all of
whom were born in the Leeds Maternity Hospital.
Vomiting in the first week of life was noted in 177
(65%) of the series; commenced within 72 hours
of birth in two-thirds of the babies, and rarely
persisted for more than two days. Mucus was a
feature of the vomitus in 17 cases.

Series B: Ailing Babies (498). Of the 498 babies
in the series, 464 were born in the Leeds Maternity
Hospital, 11 in nursing homes and 23 in their own
homes. There were 260 males and 238 females.
The gestation periods and the methods of delivery

in the two series are compared in Table 1. Forty-
five babies in Series B died within four weeks of
birth. The causes of death are given in Table 2.

TABLE 1
SERIES A AND B: GESTATION PERIODS AND METHODS

OF DELIVERY COMPARED

Series Series

A B A B
(No.) (No.) (Y%) (%)

Gestation Period:
<38 weeks .. 26 109 10 22
38-42 weeks .. 216 316 78 63
>42 weeks .. 31 73 11 15

Delivery:
Normal .. .. 232 277 86 56
Instrumental .. 23 132 9 26
Caesarean section 18 89 5 18

Reasons Prompting Comment on Vomiting
The reasons prompting the midwife to draw

special attention to the occurrence of vomiting
were varied and are summarized in Table 3.
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ARCHIVES OF DISEASE IN CHILDHOOD
TABLE 2

CAUSES OF DEATHS OCCURRING UNDER THE AGE OF
4 WEEKS (45 INFANTS)

Cause Number of Infants

Infection:
Septicaemia .. 2
Septicaemia with meningitis 4
Pneumonia. 2

Acute abdominal obstruction:
Atresia ... 7
Volvulus: mesenteric bands 1
Hirschsprung's disease .
Meconium ileus . .3

Other congenital anomalies:
Cardio-vascular 6
Neurological . .. 8
Biliary atresia .. . 1

Miscellaneous:
Duodenal ulcers.. . 2
Cold injury .. 2
Hyaline membrane 4
Suprarenal haemorrhage 1
Kernikterus .. 1

TABLE 3

CHARACTERISTICS OF VOMITING/VOMITUS PROMPTING
FIRST REPORT BY MIDWIFE (498 INFANTS)

Characteristic Number of Infants

Vomiting:
Persistence, regardless of severity 74
Forcefulness/violence 50
Association with failure to progress .. 19
Complication of known illness .. .. 267

Vomitus:
Abnormal colour .. . 79
Notably bulky 9..

TABLE 4

CLINICAL CONDITIONS WITH WHICH VOMITING WAS
ASSOCIATED (498 INFANTS)

Clinical Condition Number of Infants

Gastro-enteral:
Difficulties in feeding management 113*
Gastric disturbance by known irritant 37
Pylorospasm .43
Alimentary obstruction:

pyloric stenosis. 4
acute 17

Alimentary infection.. 7

Parenteral:
Infection .. . 29
Developmental anomalies . . . 23
Stress of labour or/and delivery 168
Unexplained convulsions .2
Metabolic disorders .. . . 11
Cardio-respiratory syndrome 4
Hypothermia/cold injury . . . 13
Haemolytic disease .. . 19

Prematurity (uncomplicated). 8

* Includes four infants with hiatus hemia.

In slightly over 50% of the babies initial concern
arose from the possible influence on prognosis of
vomiting occurring in the presence of trauma,
infection, a congenital anomaly or metabolic
disturbance. Otherwise unusual coloration of the
vomitus and persistence regardless of severity were
the most common sources of disquiet. It was
exceptional for there to be visible evidences of
dehydration even in infants failing to progress.
Anxiety concerning unsatisfactory progress usually
arose from failure of an infant to gain weight and
only rarely from pronounced loss of weight.

Clinical Findings with which Vomiting was
Associated

Clinical conditions with which vomiting was
associated are grouped in Table 4 according as they
were gastro-enteral or parenteral in origin.

Difficulties in Feeding Management. These
accounted for the vomiting in 113 babies. The
swallowing of wind in excessive amounts was of
major importance in the presence of palatal defects,
buccal deformities, nasal obstruction due to rhinor-
rhoea, choanal atresia and other causes, delay in
the functional co-ordination of breathing and
swallowing, and abnormalities ofthe mother's breasts
or nipples. Wind swallowing was a feature also in
24 babies in whom vomiting was attributable to
insufficiency of the mother's breast secretion. The
vomiting in these infants usually ceased when
complementary bottle feeds of banked human milk
were given. In the case of 16 of these infants
complete breast feeding was eventually successfully
established. There was no instance of a recurrence
of vomiting.

Bottle feeds of excessive bulk accounted for
vomiting in four premature babies and in one infant
born at term.

'Forced feeding' as a cause of vomiting was
limited to a small group of babies having in common
reluctance to feed, inertia, faint peri-oral cyanosis,
coating of the tongue and a dyspeptic facies. This
situation was encountered most commonly in babies
delivered by caesarean section regardless of the
estimated gestation period. Reluctance to feed
persisted for four or five days. Vomitus and the
results of gastric lavage contained mucus in con-
siderable amounts. In a number of these babies
there was delay in the initial evacuation of the
bowels, and vomiting appeared to cease soon after
the first passage of meconium.
The replacement of human by cow's milk was

accompanied by vomiting in 13 babies, the change
being effected too rapidly in eight and the first
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VOMITING IN THE EARLY DA YS OF LIFE

cow's milk feeds being too strong in five cases.
Sensitization to cow's milk was not encountered.

Gastric Disturbance Due to a Known Irritant.
Vomiting in 37 babies was stimulated by the presence
in the stomach of blood, abnormal fluid or abnormal
secretions. Blood was vomited in copious amounts
in two cases of duodenal ulcers and in variable
amounts in 17 cases of haemorrhagic disease. Other
sources of blood included four of congested post-
nasal mucosa, two of palatal ulcers and four of
fissures of the mother's nipples. Observations
made during delivery and on the nature of the
vomitus justified ascribing the vomiting of eight
infants to swallowed liquor amnii, meconium, or
blood or secretions from the maternal birth passages.
Minimal blood staining of the vomitus noted on
isolated occasions in two babies with haemolytic
disease, and in one with pyloric stenosis was regarded
as the result rather than the cause of vomiting.

Pylorospasm. Pylorospasm as evidenced by force-
ful vomiting, vomitus containing a considerable
amount of mucus, visible peristalsis and a palpable
contractile thickening (as distinct from tumour) of
the pylorus, was a feature of 43 cases. The presence
of mucus in unusual amounts may have been due
to irritation by blood or meconium in the stomach
in several of the babies. In general, however, the
impression gained was that the mucus was the
irritant giving rise to vomiting.

Alimentary Obstruction. Vomiting in four babies
was due to pyloric stenosis confirmed at operation
in each instance. There were nine examples of
complete atresia of the intestines, three of meconium
ileus, two of anal atresia and one each of volvulus
due to mesenteric bands, partial atresia of the small
intestine and Hirschsprung's disease.

Alimentary Infection. Slight vomiting occurred
in six babies with frequent loose stools containing
a considerable amount of mucus, and causing severe
peri-anal excoriation and dehydration. Bacterio-
logical investigations were consistently negative.
The intestinal symptoms were considered to be due
to viral infection as they occurred at times when
adults in the hospital were suffering from influenzal-
type conditions. There was one example of vomit-
ing in association with extensive monilial infection
of the bucco-pharynx and oesophagus.

Parenteral Conditions
(a) Infection. Vomiting was a feature in five

babies with acute pyelonephritis, in 11 with septi-

caemia and in seven with acute descending respira-
tory infections. Urinary infection was coliform
in each case. Septicaemia was due to Meningo-
coccus in one, Streptococcus pyogenes in two,
Staphylococcus pyogenes in two, and Esch. coli in
six babies. Meningitis was a feature of the septi-
caemia in four infants, and was followed by hydro-
cephalus in two surviving babies. The respiratory
infections were staphylococcal in five, pneumococcal
in one and coliform in one. Vomiting in six other
babies with severe staphylococcal infections (osteo-
myelitis, parotitis, cellulitis) ceased when oral anti-
biotic therapy was discontinued.

(b) Developmental Anomalies. Vomiting was ob-
served in 13 infants with congenital heart disease;
nine with hydrocephalus in association with un-
infected spina bifida; and in one with unilateral
renal agenesis in association with an anomaly of the
bladder.

(c) Stress of Labour and/or Delivery. There was
evidence of abnormal stress arising from labour
and/or delivery in 168 of the 498 babies in Series B.
An interval in excess of three minutes elapsed
between the time of delivery and the onset of
respiration in the case of 121 infants. Clinical
signs of severe asphyxia were a feature of 54 of the
infants of whom 15 subsequently developed signs
of severe intracranial irritation. Twenty-four other
infants showed evidence of intracranial irritation
in the absence of preceding signs of post-natal
asphyxia. Intracranial birth injury was complicated
in three babies by a persistent subdural effusion.

Foetal distress as indicated by abnormal foetal
heart action and/or the passage of meconium during
delivery of infants delivered by the vertex was
recorded in connexion with 51 of the 168 babies
in this group. Foetal distress without subsequent
neonatal asphyxia or intracranial disturbance was
the only clinical finding associated with postnatal
vomiting in 23 infants.

Delivery was normal in 48, instrumental in 66 and
operative in 54 instances. The estimated gestation
period was less than 38 weeks, and 42 weeks or
over in the case of 31 and 38 babies respectively:
and between 38 and 42 weeks in the case of 99 infants.

(d) Unexplained Convulsions. Vomiting syn-
chronized with the occurrence of unexplained
isolated convulsions in two babies, whose subsequent
progress was uneventful.

(e) Metabolic Disorders. These included infants
with galactosaemia (two), tetany (one) and biliary
atresia (one), and seven babies born to mothers with
diabetes mellitus.

(f) Cardio-respiratory Syndrome. Four babies
with clinical and post-mortem evidence of this
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ARCHIVES OF DISEASE IN CHILDHOOD
syndrome vomited at irregular intervals during the
period of most acute respiratory distress.

(g) Hypothermia. Admissions from district in-
cluded 13 infants in whom vomiting was an inci-
dental accompaniment of 'cold injury' characterized
by sustained hypothermia, extensive induration of
the skin and subcutaneous tissues, anorexia,
inertia and albuminuria.

(h) Haemolytic Disease. Vomiting occurred in
a proportion of babies with haemolytic disease
at the time of, or shortly after exchange transfusion.
This was noted in connexion with 13 infants. In
the case of exchange transfusions given on the first
day of life, the vomitus consisted solely of mucus
and vomiting was accompanied by abdominal dis-
tension. Isolated vomiting events occurred also in
six infants with jaundice due to haemolytic disease
not requiring exchange transfusion.

(i) Prematurity. Recurrent vomiting at irregular
intervals was a feature of eight small dispropor-
tionately frail premature infants in whom there was
no evidence of disturbed health.

(j) Anaestheties and Analgesics administered to
the Mother. Inadequacy of records precluded study.

Particulars Concerning Vomiting
The pattern of vomiting varied to some extent

according to the nature of the associated clinical
findings.

Time of Onset. With remarkable constancy
vomiting associated with gastric irritation and the
stress of labour and delivery commenced within
48 and usually within 36 hours of birth. Babies
with subdural effusions provided an exception, the
age at the commencement of vomiting varying from
6 to 16 days. The average age at onset of vomiting
due to pyloric stenosis was 10 days, the youngest
being 5 days. Corresponding ages for pylorospasm
were 3 days and 1 day. Vomiting due to acute
intestinal obstruction commenced one to six days
after delivery, delayed onset being associated with
low obstruction. In the infants with hiatus hernia
vomiting started in the second week of life.

Delayed onset of vomiting was most constant
when attributable to infection, the average age
being 9 days, and the range I to 14. The day of
onset in babies with hydrocephalus varied from the
first to the fourth and in those with congenital
heart disease from the first to the eleventh. When
occurring in association with 'cold injury' the
commencement of vomiting was related to the time
of development of hypothermia and ranged from
I to 17 days of age, averaging 3 days. There was
variation also in the age at which vomiting, explained

by difficulties in feeding management, started. The
youngest baby was aged 1 day and the oldest
13 days, the average age being 5 days.

Duration. Vomiting related to exchange trans-
fusions rarely persisted more than a few hours.
The rapidity with which vomiting ceased in babies
with gastric irritation was dependent upon the
effectiveness with which irritant material was
removed. On an average, vomiting terminated
within four days. Vomiting associated with pyloro-
spasm persisted on an average for seven days, but
with diminishing severity and frequency, with the
commencement of gastric lavage. In no case did
vomiting due to hiatus hernia cease in less than four
weeks. Persistence was a feature also of vomiting,
occurring in the presence of severe infection. In
babies surviving infection, the average duration of
vomiting was two weeks and the longest eight.
Aspiration of subdural effusions resulted in the
cessation of associated vomiting. Vomiting occur-
ring in babies suffering from the stress of labour or
delivery and from cold injury rarely persisted, and
then only at irregular intervals, for longer than four
or five days, except in the presence of recurrent con-
vulsions. In babies with primary hydrocephalus,
congenital heart disease, intestinal obstruction and
pyloric stenosis, the duration of vomiting was
determined by the length of survival or by the
success of operative intervention in appropriate
cases. Vomiting arising from difficulties in feeding
management ceased on an average within five days,
but occasionally persisted for as long as twelve.

Forcefulness. True projectile vomiting was seen
in two infants both of whom had pyloric stenosis.
Forceful as distinct from projectile vomiting was
noted in 50 babies including two with pyloric
stenosis, and 12 recovering from intracranial birth
stress. The remainder were examples of gastric
irritation and/or pylorospasm. Feeding difficulties
were accompanied by strong noisy 'windy' vomiting
in 18 babies. In no instance did forcible vomiting
occur in premature babies or in the presence of
systemic infection, major congenital anomalies or
metabolic disorders. Vomiting best described as
an effortless 'welling up' of stomach contents
characterized the two cases of duodenal ulcers,
two of the cases with hiatus hernia and three cases of
acute intestinal obstruction.

Copiousness. Vomitus of unusually large amount
was noted in eight babies with pylorospasm, the
two with duodenal ulcers, two with known gastric
irritation and two with severe intracranial irritation
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VOMITING IN THE EARLY DA YS OF LIFE
TABLE 5

COLOUR OF VOMITUS IN VARYING CLINICAL
CIRCUMSTANCES (79 INFANTS)

Colour of Vomitus as
Described by Midwife

'Faecal'

'Meconium'

Black

Brown

Red

Yellow

Green

Clinical Condition

Intestinal atresia (3)

Intestinal atresia (4)

Haemorrhagic disease (1)
Swallowed meconium (1)

Duodenal ulcers (2)
Swallowed blood (10)
Haemorrhagic disease (4)
Asphyxia (2)
Cold injury (2)
Meconium ileus (2)

Haemorrhagic disease (12)
Asphyxia (6)
Pylorospasm (2)
Pyloric stenosis (1)
Haemolytic disease (1)

Haemolytic disease (3)
Foetal distress (3)
Asphyxia (2)

Acute obstruction (6)
Pylorospasm (2)
Septicaemia (3)
Congenital heart (3)
Asphyxia (4)

associated with severe convulsions. In each
stance the vomiting was forceful. None of
infants was premature.

in-

the

Colour. Unusual coloration of the vomitus was
recorded in 79 cases. Relevant observations are

summarized in Table 5.

Mucus in Vomitus. Mucus in amounts calling
for special comment was present in 200 of the 498
cases in the series. It was constantly absent in
certain circumstances and present more consistently
in some clinical conditions than in others.
The findings are summarized in Table 6. Excess

of mucus in the vomitus was altogether exceptional
in babies with acute intestinal obstruction, con-

genital anomalies of the nervous and cardiovascular
systems, metabolic disorders and generalized infec-
tions not treated with oral antibiotics or sulpha-
therapy. By way of contrast among vomiting
babies a large amount of mucus was characteristic
of the vomitus in over 30% of feeding problems,
in 65% of those with pylorospasm and in 60% of
those manifesting signs of birth stress.
Among babies in whom difficulties in feeding

management occurred, mucus was present in the
vomitus of those with choanal atresia, and those
who had been overfed, and in a proportion of those
experiencing difficulty in changing from human to
cow's milk.
Mucus was present in excessive amount in the

TABLE 6
INCIDENCE OF VOMITUS WITH MUCUS IN AMOUNTS

PROMPTING SPECIAL COMMENT

Number of Babies
Clinical Condition

Vomiting
Vomiting Excess Mucus

Gastro-enteral:
Difficulties in feeding management! 113 35
Gastric disturbance by known

irritant .. . 37 6
Pyloric stenosis . . . 4 2
Acute obstruction 17 1
Pylorospasm . . . 43 28
Alimentary infection 7 3

Parenteral:
Infection.
Developmental anomalies.
Stress of labour and/or delivery
Unexplained convulsions
Metabolic disorders
Cardio-respiratory syndrome
Hypothermia/cold injury
Haemolytic disease

Prematurity.

29
23
168
2

11
4
13
19

8

6
105

2

4

TABLE 7
VOMITUS IN BABIES WITH CLINICAL EVIDENCE OF

BIRTH/DELIVERY STRESS (168 INFANTS)

Number of Babies
Evidence of

Birth/Delivery Stress Vomiting
Vomiting Excess Mucus

Foetal distress only .23 21
Foetal distress and delayed onset of

respirations 13 10
Foetal distress, delayed onset of

respirations and cerebral irritation 15 8
Delayed onset of respirations only 93 57
Intracranial irritation only .. 24 9

vomitus of 105 of the 168 babies in whom vomiting
followed stress of birth or delivery. The cases are
analysed in Table 7. Of the 105 babies, delivery
of 25 was spontaneous, of 45 instrumental and of 35
by caesarean section. Labour was prolonged in
43 cases. Delivery was precipitate in four and by
the breech in 18 cases.
A feature noted in the great majority of infants

with a history of foetal distress regardless of the
method of delivery and irrespective of whether or

not there was post-natal asphyxia or post-natal
intracranial irritation, was the extremely viscid
tenacious character of the mucus in the vomitus
and bucco-pharynx. In these babies the mucus
was frequently tinged green. The viscosity of the
mucus was such that it could not be sucked out
with an extractor and could only be removed
digitally.

Incidence of Vomiting
The incidence of vomiting in relation to certain

clinical conditions was studied and the results are
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ARCHIVES OF DISEASE IN CHILDHOOD
TABLE 8

INCIDENCE OF VOMITING IN RELATION TO CERTAIN
SELECTED CLINICAL CONDITIONS

Clinical Condition

Acute abdominal obstruction
Pyelonephritis
Septicaemia with meningitis
Severe infections including septi-

caemia.
Haemorrhagic disease
Severe congenital heart disease
Enteritis (? viral)
Stress of labour/delivery
Cold injury/hypothermia
Acute descending respiratory

infection
Spina bifida
Maternal diabetes mellitus
Haemolytic disease-
Exchange transfusion..

No transfusion

Cardio-respiratory syndrome

Number of Cases

With
Total Vomiting

17* 17
9 5

7 4)
1 7
53
41
21

624
50

34
54
45

135
84
60

I j
17
13
6

168
13

7

9
7

1316
4

Cases
With

Vomiting

100
55

44

32
32
28
27
26

21

17
15

9
6

* Does not include two babies with meconium peritonitis in whom
vomiting commenced postoperatively.

summarized in Table 8. Acute abdominal obstruc-
tion was the only condition invariably associated
with vomiting. Only one in every three babies
with haemorrhagic disease had haematemesis. All
infants with spina bifida who suffered from vomiting
had associated hydrocephalus or secondary menin-
gitis. As already stated, the cases of enteritis were
considered to be of viral origin and differed in the
low incidence of vomiting from the more common
forms of neonatal gastro-enteritis. A striking
feature is the large number of babies in whom
vomiting occurred in association with a history
of previous foetal or neonatal distress.

Discussion
Incidence. Vomiting if interpreted to include

regurgitation is the most common sign encountered
in the newly-born. Paterson and McCreary (1956)
find that under hospital conditions 80% of infants
vomit at least once within 48 hours of birth. Findings
in Series A of the present study are in broad agree-
ment with their views. Swenson (1959) expresses
the opinion that the tendency of many newborn
babies to vomit in small amounts need not cause
concern unless the vomitus contains bile. Premature
babies are especially prone to vomiting (Dunham,
1955; Swenson, 1959). According to Lundeen and
Kunstadter (1958) about 75% of premature infants
return food during the first three days of life. The
findings in Series A of the present study provide
evidence that the tendency is not limited to premature
babies, and in Series B that forceful vomiting and
copious vomitus are not encountered in premature
infants.

Aetiology. Vomiting in the newborn may be
due to a specific cause or it may be evidence of
general systemic disease. On the other hand it
may result from no more than transient difficulty
in making adjustments necessary for the establish-
ment of a separate existence. Series B indicates
the wide variety of circumstances in which vomiting
occurs (Table 4). Nevertheless, acute abdominal
obstruction was the only condition invariably
associated with vomiting (Table 8).
The large number of cases in which vomiting

occurred in association with a history of foetal or
neonatal distress (Table 8) has to be seen in per-
spective. It reflects the frequency with which
foetal distress and post-natal asphyxia occur in
obstetrical practice. Although considerable, the
incidence of vomiting in these cases is less than that
occurring in the presence of infections.

There is general agreement that regurgitation and
vomiting in the newborn may be due to errors or
difficulties in feeding management, fluid and other
material swallowed during delivery, infection, or
an intracranial lesion. Nelson (1959) considers that
overfeeding and failure to promote eructation of
swallowed air are relatively frequent causes of
vomiting, and Dunham (1955) attaches importance
to oral feeds given too rapidly or in too large amounts
to premature babies. The present study confirms
the importance of wind swallowing as a cause of
vomiting. Two groups of infants were of particular
practical importance. There were the infants in
whom excessive wind swallowing with consequent
vomiting resulted from persistent efforts to get the
baby to fix at breasts with minimal milk secretion;
and the disinterested dyspeptic babies who vomited
following injudicious persistence in attempts to give
oral feeds. It is not without significance that the
vomitus of babies in the second group contained
large amounts of mucus.

Foreign material in the stomach stimulates
vomiting. The relationship between vomiting and
blood in the stomach from whatever source is clearly
established. An equally clear relationship exists
between vomiting and swallowed meconium and
maternal secretions. It cannot be maintained that
a comparable relationship between vomiting and
swallowed amniotic fluid has been proved. The
presence of liquor amnii in vomitus cannot be
detected by naked eye examination. Furthermore,
there is the view advanced by Hughes (1952) that
amniotic fluid is probably non-irritative.
The amount of mucus in the vomitus prompted

special comment in over 40% of babies in Series B
(Table 6). The question arises as to whether the
apparent excess of mucus should be regarded as
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VOMITING IN THE EARLY DA YS OF LIFE

abnormal. In my opinion excess mucus in the
stomach is evidence of functional abnormality. It
is not uncommon for a baby to vomit before oral
feeding has commenced, or for an isolated vomit
to take place at or shortly after the time of a baby's
first feed. The vomitus often contains mucus.
Pylorospasm exemplifies the other extreme, recurrent
vomiting persisting until excess secretion by the
gastric mucosa ceases (Craig, 1955). Between these
extremes is the case of the dyspeptic baby, who is
disinclined for feeds and reacts to 'forced feeding'
by vomiting mucus. The results of gastric lavage
before feeding of these infants contain a considerable
amount of mucus. Lavage is as successful in
dispelling anorexia in these infants as it is in arresting
vomiting in babies with pylorospasm. Common
to the various disturbances mentioned is the estab-
lishment of normal alimentary digestive and
mechanical function by removal of excess mucus.

If it be accepted that excess gastric mucus secretion
is evidence of functional disturbance is the excess
mucus the primary source of gastric disturbance
or is it evidence of gastric reaction to some irritant?
In the present study excess of mucus was rarely
found in the presence of such obvious gastric
irritants as blood, meconium or post-nasal secretion.
This is probably accounted for by the promptitude
and effectiveness with which vomiting expels such
substances. I can offer no explanation for the
excess mucus present in infants with pylorospasm
and in a proportion of the infants vomiting as a
result of feeding difficulties. There were no ab-
normal curds in the vomitus or motions of these
babies to suggest difficulty in digestion. The pos-
sibility of torsion of the stomach (Eek and Hagel-
steen, 1958) was considered, but in the few cases
submitted to radiological examination there was no
evidence to suggest that diagnosis.
Of particular interest is the presence of excessive

mucus in 60% of the babies in whom vomiting
occurred against a background of abnormal ante-
natal or natal stress. To some extent the finding
is at variance with Westin's (1958) conclusion that
the amount of gastric contents in the foetus is not
influenced by asphyxia. The analysis in Table 7
suggests that the association applies particularly
to foetal distress and post-natal asphyxia separately
or in combination, and to a lesser extent to intra-
cranial disturbance not preceded by detectable intra-
uterine or immediate post-natal anoxia. An inci-
dental finding was that excess mucus was not a
feature of the small number of babies with neonatal
asphyxia attributable to narcotics administered to
the mother. The extreme viscosity of the mucus
vomited by babies with a history of foetal distress

was not a feature of any other condition, although
mucus in the vomitus of infants with hyaline
membrane disease was more tenacious than that
seen in cases of pylorospasm or feeding difficulties.
The extent to which increased intracranial pressure

or gastric irritation is the more important factor
contributing to vomiting in cases of birth stress is
debatable. It can be said, however, that increased
intracranial pressure accounted for the vomiting in
infants with massive intracranial haemorrhage, sub-
dural effusions, hydrocephalus complicating spina
bifida, and septicaemia culminating in meningitis.
A similar explanation may apply to infants with
cold injury in whom cerebral oedema sometimes
develops. Among babies with haemolytic disease
vomiting occurred in a proportion of those who were
untreated and of those given an exchange trans-
fusion, and was probably attributable to more than
one cause.

Obstruction. The finding of only four cases of
pyloric stenosis is not surprising. The condition
is rarely encountered in the first 10 days of life
(Holt and McIntosh, 1953; Nelson, 1959; Dunham,
1955) and a number of writers make no mention of
it as a possible cause of vomiting in the newly-
born.
Acute obstruction accounted for the vomiting in

17 of the 498 cases in Series B. Diaphragmatic
hernia is given as a cause of vomiting by Dunham
(1955), Nelson (1959) and Hughes (1952). Immedi-
ate regurgitation is mentioned by Nelson (1959), and
Holt and McIntosh (1953) as of importance in the
recognition of oesophageal atresia. During the
period of the present study a diagnosis of diaphrag-
matic hernia was confirmed in six infants in whom
vomiting did not occur, and five babies with oeso-
phageal atresia were diagnosed and operated on
before being given oral feeds and in the absence
of vomiting.
Many statements appear in the literature con-

cerning the significance of coloured vomitus. Holt
and McIntosh (1953) consider that bile-stained
vomitus is usually evidence of atresia of the bowel.
According to Hughes (1952), Weiner and Richmond
(1950), Paterson and McCreary (1956) and Nelson
(1959) persistent bile-stained vomiting, especially if
accompanied by abdominal distension, is strongly
suggestive of atresia below the level of the ampulla of
Vater. Glover and Barry (1949) stress that the
absence of bile from vomitus does not exclude
obstruction as atresia can occur above the level of
the ampulla, but Ladd and Gross (1941) are of the
opinion that because atresia occurs only very
rarely above this level, it is almost always associated
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with bile-stained vomitus. Swenson (1959) ex-

presses the view that small premature babies some-

times vomit bile in the absence of intra-abdominal
disease.
While these generalizations have substance they

can be a source of unnecessary anxiety if applied
too arbitrarily and without regard to the inevitable
variations in individual observations on the colour
and other characteristics of vomitus. There is
evidence of this in Table 5. Green or yellow vomitus
was recorded in no fewer than 26 cases, but was

attributable to obstruction in only six. Faecal and
meconium vomitus are diagnostic and dark green

vomitus is virtually diagnostic of obstruction. Inter-
pretation of the significance of other variations in
colour requires study of other characteristics of the
vomiting together with observations concerning the
presence of distension, respiratory embarrassment
resulting from pressure on the diaphragm and an

anxious facies expressive of pain. Dehydration of any
considerable degree is rarely detectable in the early
stages. I cannot agree with the statement (Glover
and Barry, 1949) that visible peristalsis a few days
after birth almost always indicates congenital
obstruction in the upper intestinal tract. Peri-
stalsis is a feature of many healthy premature babies,
of feeding problems associated with wind swallowing
and of pylorospasm.
The absence of cornified epithelial cells and lanugo

in the stools during the first 48 hours of life is not
conclusive evidence of obstruction nor is the passage

of a small meconium stool conclusive of patency of
the alimentary tract. Detection of excessive intes-
tinal peristalsis by auscultation is of diagnostic
value. Radiological examination can confirm sus-

picions of intestinal obstruction by demonstrating
absence of air in the rectum in the presence of dis-
tended small intestine with fluid levels. Ladd and
Gross (1941) advocate radiological examination
whenever vomiting continues for the first day or

two of life in a baby receiving suitable feeds. Never-
theless, the total clinical picture of the baby con-

sidered in relation to age, maturity and feeding is
of prime importance in assessing the significance of
vomiting in most cases. Swenson (1959) attaches
particular importance to the appearance of the
infant. In his opinion deviations in appearance,

although difficult to describe, are often of greater
assistance than abdominal examination in appraising
the status of intestine involved in obstruction.
A tentative diagnosis of intestinal obstruction can

occasionally be made before the occurrence of
vomiting. This applied to two babies not included
in the present series in both of whom extreme
abdominal distension, abdominal facies and inertia

gave rise to anxiety within a few hours of birth.
Vomiting was postoperative. Both cases were
examples of meconium peritonitis and both survived.
Neither infant received oral fluids before operation.
With regard to the less common alimentary

anomalies causing vomiting, Astley and Carre
(1954) state that large amounts of blood and mucus
are present in the vomitus of infants with gastro-
oesophageal incompetence. This was not a feature
of any of the four cases in my series. Discussing
duodenal ulcers, Holt and McIntosh consider that
melaena is usually the first sign and that vomiting is
often absent. Swenson (1959) describes haematemesis
as suggestive of duodenal ulcer, more especially if
bleeding is profuse or persistent. In two cases
previously reported by me, melaena was present in
one in the absence of vomiting and in the other
there was persistent vomiting and increasing pallor
but no visible haemorrhage (Craig, 1934). Vomiting
occurred in the two cases in the present series and
diagnosis during life was aided by the way in which
copious amounts of blood welled up from the
stomach.

This study illustrates the infinite variety of clinical
problems inseparable from vomiting in the newborn.
The diagnostic challenge to the surgeon differs
greatly from that with which the physician is faced.
Of newborn babies referred to the general surgeon
on account of vomiting, the majority are suffering
from some form of partial or complete obstruction
of the alimentary tract. The maternity hospital
physician probably sees as many examples of ali-
mentary obstruction as his surgical colleague, but
to the physician obstruction is a relative rarity
compared with other conditions giving rise to
vomiting in the newborn. In this study the 17
cases of intestinal obstruction represented between
3 and 4% of babies reported as vomiting, and about
10% of infants whose vomiting gave rise to particular
anxiety on account of urgency or uncertain diagnosis.
The term 'infrequent yet serious disease' with all its
implications described by Spence, Walton, Miller
and Court (1954) can be aptly applied to obstruction
in the newborn. The physician's task remains to
differentiate the causes of vomiting which to quote
Still (1927) 'sometimes is mere physiological rid-
dance, sometimes the first indication of grave or
even fatal disease'.

Summary

A clinical study of vomiting in the newborn is
described.
Vomiting occurred in the first week of life in

65% of 273 healthy babies of whom 26 were pre-
mature and 247 were born at term or after.
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VOMITING IN THE EARLY DAYS OF LIFE 459
Neonatal vomiting noted in 498 ailing infants

was associated with gastro-enteral conditions in 221
and with parenteral conditions in 277. Of the 498
babies, 109 were premature.

Forceful vomiting and copious vomitus were not
encountered in premature infants.

In no case was vomiting attributable to milk
allergy.
Mucus in amounts calling for special comment

was a feature of the vomitus in 200 ailing infants
being noted in 30% of feeding management
problems, 65% of infants with pylorospasm and
60% of those with evidence of birth stress.

Viscid tenacious mucus was characteristic of the
vomitus in the majority of babies with a history
of foetal distress.

Aetiology is discussed. Doubt is expressed as
to whether swallowed liquor amnii is a common
cause of vomiting. It is suggested that the presence
of excess mucus is evidence of functional disturbance
and a frequent cause of vomiting.
Abdominal obstruction was the only condition

constantly associated with vomiting.
Faecal and meconium vomitus are diagnostic and

dark green vomitus is virtually diagnostic of obstruc-
tion. Other variations in the colour of vomitus
have no constant diagnostic significance.
The total clinical picture including the clinical

appearance of the infant is of prime importance
in the diagnosis of obstruction.

I am indebted to a number of colleagues for assistance.
At the Leeds Maternity Hospital senior obstetrical staff
gave every facility for the study, and Dr. M. E. Coles,
Miss M. Pattullo, S.R.N., S.C.M., Sister P. White and
Sister E. Oliver co-operated in the making and recording
of clinical observations. Additional valuable help was
received from Dr. J. M. Littlewood and Miss E. M. Bond
of the University Department, and from Dr. W. Goldie,
St. James's Hospital, Leeds.
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