
28

MEDICAL PRACTICE

BRITISH MEDICAL JOURNAL 2 OCTOBER 1971

Problems of the Newborn

The Normal Baby: Routine Care

J. 0. FORFAR

British Medical Journal, 1971, 4, 28-32

Though normal health usually implies that the services of a

doctor are unnecessary, normal birth does not carry this impli-
cation for either mother or baby. The doctor has an important
part to play in promoting the welfare of even the most normal
of newborn infants.

Attention at Birth

CARE OF THE CORD

Division of the cord represents the final physical separation of
infant from mother. The traditional cord ligature applied a few
inches from the umbilicus may slacken, and bleeding may

occur as the cord shrinks. To avoid this, self-retaining plastic
clips are available and elastic bands may be used as shown in
Fig. 1. Normally the cord desiccates, shrinks, and separates
at 7 to 10 days and requires little further care. Tight binders
which restrict abdoniinal, and therefore diaphragmatic, move-

ment, and moist dressings which encourage infection, should
not be used. Dusting of the umbilical stump with talcum pow-

der at each napkin change helps to keep the cord stump dry.

ESTABLISHMENT OF RESPIRATION

In the newborn infant respiration should be established within
30 seconds of delivery. A cry is a satisfactory herald of this. To
facilitate respiration the infant's mouth and pharynx should be
cleared gently of mucus and other secretions which might cause

obstruction, using a sterile swab wrapped round the attendant's
finger or, alternatively, a sterile mucus extractor. The end of the

catheter portion of the mucus extractor should be rounded to

avoid injuring the infants mucous membrane and the tubing
rigid enough not to collapse on suction. A trap should be incor-
porated to protect the operator. Mucus extractors are available
commercially or can be assembled from simple equipment (Fig.
2).

forceps

tape held in forceps
elastic band then passed over

tape and looped round forceps
several times tp

(b) forceps opened to

grip umbilical cord

elastic band looped
round forceps

(C) elastic band pulled off forceps
on toumbilical cord bymeans
of tape

FIG. 1-Technique for occluding umbilical cord by an elastic band.

FIG. 2-Mucus extactor.
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EMPTYING THE STOMACH

Normality in the infant does not necessarily imply normality in
the mother or normal delivery. If delivery has been by
caesarean section or has followed hydramnios, or if there has
been fetal distress, the stomach should be intubated and
emptied of swallowed liquor, etc. to avoid vomiting and aspira-
tion of stomach contents.

The Immediate Examination

At delivery we are concerned to know whether the infant is
suffering from any immediate problem requiring urgent action.
During the first 15 minutes of life brief episodes of apnoea,
grunting, and intercostal recession are not uncommon, but a
more rhythmic respiratory pattern at a rate of 30 to 50 per
minute should then supervene. The heart rate at birth is
normally about 180 per minute, dropping to 125 within the first
one to two hours. At birth infants exhibit diffuse motor acti-
vity. This diminishes over the first three hours, when they
often fall asleep. Continuing respiratory abnormality, brady-
cardia, cardiac irregularity, inactivity, hypotonia, or inadequate
response to stimulation (for example, by flicking the skin),
definite pallor, cyanosis, or jaundice would be noteworthy
signs.
These observations may be quantitated at birth in the Apgar

score as in the Table.

Determination of Apgar Score

Factors observed 0 1 2

Heart rate absent < 100 > 100

Respiratory effort absent slow/irregular regular, crying
Muscle tone limp some flexion active movements

Response to stimuli nil grimace cough, sneeze
(catheter)

Colour blue pink body, blue pink
extremities

The score (summation of scores for each individual item)
should be determined at 1 and 5 minutes and should lie
between 7 and 10. Scores below that indicate the need for
continuing close observation and possible supportive or reme-
dial measures.

Cot and Nursery

The ideal cot is one which is sufficiently stable to reduce the

FIG. 3-Modern neonatal cot with
built-in locker, removeable disposal
bin, and Perspex bassinette.

risk of overturning, is easily cleaned, and permits ready obser-
vation of the infant. Perspex bassinets are increasingly used.
Self-contained mobile cots with built-in lockers-containing
spare clothing, napkins, sterile cotton wool swabs, dusting
powder, zinc oxide ointment (7 5 % in castor oil for the
protection of skin on the napkin or other areas which are apt to
become too moist), individual thermometer and individual
bath-and soiled-clothing disposal bins or bags, are efficient
and make nursing easier. A suitable type of cot is illustrated in
Fig. 3.
The infant should be nursed in the horizontal position, or if

necessary the head can be raised a little. The head-down
position is not now employed; it raises intracranial pressure and
the weight of the abdominal viscera is on the diaphragm.
The healthy infant should normally be nursed in a cot beside

his mother's bed where she can have ready access to him and,
particularly if he is her first child, learn to know him and
handle him effectively. Provision has to be made for moving
noisy infants from the mother's bedside to a nursery. Nursery
space should be allocated on the basis of 30 sq. ft. (2.8 sq.
metres) per infant.

Temperature Control

Nakedness, a large surface area per unit weight and moistness
of the skin with resultant evaporative heat loss are conducive
to hypothermia in the newborn infant. The environmental tem-
perature into which the infant is received should be 21-24°C
(70-750F) and should remain at this level for several weeks.
It is particularly in the home that low environmental tem-
peratures are likely to be encountered. The environmental tem-
perature which counts is that near the infant-i.e., within the
blankets around him and not at a distant point in the nursery.
The newborn infant's temperature is taken most accurately in
the rectum and should be within the range 36.6 to 37.20C (98-
99°F). If a newborn infant's temperature shows signs of falling
a somewhat higher environmental temperature will be required
temporarily.

Clothing plays an important part in the maintenance of body
temperature. In colder climates a vest, gown, jacket, and
blankets are the traditional articles. Clothing should not impair
respiration in any way or hinder limb movement.

Bathing
In the newborn infant the virtues of washing have been
questioned in hospitals where staphylococcal infection is preva-
lent. Communal baths may be a source of cross infection and if
used should be carefully cleansed with an antiseptic such as
Perspex bessinette

toilet requisites

napkins

bath
(individual )

(door of locker
has been
removed)_
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cetrimide after each use. Individual baths are to be preferred.
The first bath is a matter of no urgency and may be given any
time up to 24 hours, or later if necessary. The practice of daily
bathing has the wide support of mothers and midwives. In
hospital it allows an inexperienced mother to practise handling
her infant and to gain experience and confidence in his manage-
ment. Local cleaning of the buttock area after soiling will be
required more frequently. The skin of the newborn infant is
soft and easily excoriated, and rough towelling should not be
used on it. The infant's towel should be individual to him.

Prevention of Infection

Owing to the immaturity of his immune response, the exposure
during delivery to any infection present in the maternal birth
passages, the ease with which the integrity of his skin can be
broken, the infected nature of the environment into which he
is so often delivered, and the close contact with attendants on
whom he depends, the newborn infant is particularly prone to
infection.

THE MOTHER

Though he may appear healthy at birth the infant may have
been infected from an apparently healthy mother. Prolonged
rupture of membranes-that is, for more than 48 hours-in-
creases the risk of infection of the infant owing to aspiration of
infected liquor. Gram-negative organisms are usually involved,
and in these circumstances the practice of giving prophylactic
antibiotic-that is, ampicillin 50 mg per kg per day over a
period of, say, three days-is advocated by many but not all
paediatricians.
During his passage through the maternal birth canal the

infant may be infected also with monilia from the mother.
Prophylactic treatment is not indicated but the mouths of all
infants should be routinely inspected for thrush during the
first ten days of life.

THE ENVIRONMENT

The newborn infant is at risk of infection from his physical
environment including attendant staff. The essence of preven-
tion is to try and deny the access of infecting organisms to him.
General preventive measures include the reduction of dust
(which may carry pathogenic bacteria) by wet mopping with
an antiseptic solution and suction cleaning rather than dry
mopping and brushing, scrupulous cleanliness of cots and in-
cubators, and the immediate disposal of soiled linen into bags
which are sealed and removed from the maternity unit for
washing and laundering of the contents.

Staphylococcal Infection

The train of events is usually contamination of the infant from
staphylococci derived from the hands of attendant nurses or
doctors; secondary colonization of the infant's nose, umbilicus,
and perineum; and then infection. Attendant staff should wash
the hands between handling each infant. If staphylococcal in-
fection is occurring the use of hexch1orophane in the form of a

3% hand emulsion such as Phisehx, or in the form of pre-
prepared hand lamellae reduces hand contamination. Individual
paper towels not communal cotton towels should be used for
hand drying. Those engaged in close handling of the infant-
that is, on the lap-should wear a plastic or rubber apron
which can be wiped with an antiseptic solution between infants
or a sterile gown individual to the infant being handled.
Ordinary clothing of attendant staff should be changed for

BRITISH MEDICAL JOURNAL 2 OCTOBER 1971

hospital clothing, or should be covered with a sterile gown or
recently laundered laboratory coat. Face masks do not prevent
the dissemination of staphylococcal infection.
The clothing and blankets of the newborn infant should be

of cotton material which can be dealt with by the normal
laundering processes. These processes will kill staphylococci
but the lower temperatures used in washing woollen clothes and
blankets will not do so.
When staphylococcal infection is occurring in a nursery the

infant should be covered daily with a hexachlorophane emulsion
(3%), or a hexachlorophane dusting powder (0.33%) should be
used particularly on the umbilicus. Hexachlorophane should
not be used along with soap.

Gastroenteritis

Though much less common than it was, gastroenteritis con-
tinues as a risk to the newborn infant, particularly from cross
infection among newborn infants grouped together in a
nursery. It is often associated with Gram-negative organisms
and is largely conveyed during feeding. The hands of the
attendant should be washed before feeding. Adequate steriliza-
tion of feeding bottles, teats, and receptacles should be carried
out by boiling or by using the hypochlorite method. In the
latter the articles must be submerged in the hypochlorite
solution and left in it for the recommended length of time. The
prevention of the spread of thrush from feeding bottles and
teats will also depend on adequate sterilization. With Gram-
negative infections hexachlorophane is of no value and may
even encourage such infections.
Where gastroenteritis occurs in the newborn nursery prompt

removal of cases and 24 hour barrier nursing of contacts is
necessary to prevent spread of infection.

Gonococcal Infection

Gonococcal infection may be on the increase but the prophy-
lactic use of silver nitrate solution (1 %) or antibiotic drops into
the eye is not generally considered necessary. Any purulent dis-
charge from the eye of a newborn infant, however, should be
examined bacteriologically both by culture of a swab and by
examination of a smear.

Other Infections

Staff with sore throats, upper respiratory tract infections, skin
infections, diarrhoea, or any unexplained pyrexia should not be
engaged in nursing the newborn infant. Masking may have a
prophylactic value in mouth and throat infections other than
staphylococcal.

Routine Examination of the Infant

All infants should be examined routinely during the neonatal
period probably soon after birth and again at the time of dis-
charge from the maternity nursery.

HISTORY

Routine examination should be carried out in conjunction with
a knowledge of the antenatal and natal history. Thus the doctor
should be aware of any hereditary disorder in parents, siblings,
or other relatives which might have a bearing on the health of
the child (for example, cystic fibrosis in a sibling, Marfan's
syndrome in the father, or haemophilia in an uncle of a male
child would have significant implications) and of the history of
the mother's pregnancy and delivery.
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EXAMINATION

Any symptoms reported by the nursing staff such as vomiting,
reluctance to feed, diarrhoea, choking, convulsions, abnormal
cry, or unusual quietness should be evaluated. The umbilical
cord should be examined on cutting to ascertain whether there
is a single umbilical artery, a condition associated with a higher
incidence of congenital abnormalities. Gross defects will in-
dicate abnormality but the apparently normal infant may have
covert defects such as cleft palate, congenital heart disease,
renal abnormalities, metabolic errors, etc. whose detection re-
quires special examination.
The infant's general appearance should be noted. Do the

facial or nuchal characteristics indicate any specific disorder
such as mongolism or Turner's syndrome? Does the skin show
any abnormality of colour or texture? Is there any evidence of
dehydration or oedema? Is there any poverty of movement or
inability to sustain the limbs against gravity-in a general way
as in widespread hypotonia or a local way as in Erb's palsy? Is
there any suggestion of respiratory difficulty with an abnormal
respiratory rate, intercostal indrawing or costal margin reces-
sion, abnormal precordial pulsation, abdominal swelling, or
abnormal abdominal wall movement? Inspection of the mouth
will reveal any abnormality such as a cleft palate. The auditory
meatuses, anus, and urethral opening should be inspected for
abnormality of position or structure.

Palpation will indicate the size and tension of the fontanelle
and state of the skull sutures, muscle tone, presence of ab-
normal swellings in the abdomen (for example, enlargement of

the operator places each forefinger
crooked to a right anqle In the baby's
palm. The Infant qrasps each of the
forefingers and the grasp is
sufficient to permit the weight
of the infant's head and trunk to
be pulled off the bed

FIG. 6-Eliciting the grasp reflex.

operator touches corner
of the baby's mouth with
the forefinger of his
right hand drawing the
finqer gently to the side

FIG. 4 Testing for congenital dislocation of the hip.

right hand of operator
supports boby's head

d forearrh of operator
y in supine position

'FIG. 5-Testing the Moro reflex

(a) (b)

FIG. 7-Thse rooting reflex.

the liver), neck (for example, sternomastoid tumour), or other
site. The presence or absence of testes in the scrotum or in-
guinal canal should be noted and the palpability of the pulses
including the femoral pulse.

Routine examination of the hip joint for dislocation should
be carried out. With hips flexed and knees at right angles the
thighs are abducted (Fig. 4). During this manoeuvre the dis-
located femoral head re-enters the acetabulum with a palpable
"clonk" helped if need be by pressure from the fingers placed
behind the trochanter. Dislocatability may be detected by push-
ing outward and backward on the medial aspect of the baby's
thigh when the joint is semi-abducted. With further abduction
the head can be felt 'returning into the acetabulum.

Auscultation of the heart should be carried out to ascertain
whether any murmurs are present.
The presence or absence and (where relevant) symmetrical

or asymmetrical distribution of the primitive reflexes normally
present such as the Moro reflex (Fig. 5), the grasp reflex (Fig.
6), and the rooting reflex (Fig. 7) should be noted.
The stools should be examined and, if possible, micturition

observed to see whether there is a normal stream of urine.
At birth the infant's weight, total length or crown-rump

length, and maximum head circumference should be measured.
Continuing routine measurements of weight at daily or less
frequent intervals may be desirable.

Screening Techniques

Determination of the Apgar score, examination for congenital
dislocation of the hip, weighing, and measurement of length
and head circumference are all screening procedures. Many
would consider routine examination of the urine for reducing
substances-for example, to exclude galactosaemia-another
desirable screening procedure. The test used should not be a

specific one for glucose.

the baby turns his
head towards the finger
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PHENYLKETONURIA

Though phenylketonuria is an uncommon disease, with an
incidence of about 1/15,000 live-births, its detection in the
newborn period may make all the difference between life-long
mental retardation and treatment in an institution and a rea-
sonably worthwhile existence. The Guthrie test is the one most
frequently used as a screening test for phenylketonuria and has
replaced tests of the urine, which are unreliable. A sample of the

infant's blood, obtained by heel prick, is collected on to a piece
of absorbent filter paper, usually about the tenth day of life and
not earlier than the fifth day and is despatched to an appro-
priate laboratory. The detection of phenylketonuria is based on
bacteriological inhibition assay and the test may also be adapted
to reveal other metabolic disorders such as maple syrup urine
disease, histidinaemia, homocystinuria, and galactosaemia.

Computers in Medicine

Computer Service for Obstetric Records

JOANNA SOUTH, PHILIP RHODES

British Medical J7ournal, 1971, 4, 32-35

The Royal College of Obstetricians and Gynaecologists several
years ago laid down a standard book of tablesl into which
could be entered relevant details about patients in any given
obstetric unit. When completed it is meant to be a check on
the performance of the unit so that it can be judged against
national performance and compared with other units. Too
often the total results of a unit for a year have appeared too
late to have any relevance. Even if they showed a state of
affairs which ought to be remedied it has been easy to cast
doubt on the statistics, so that action has been shelved. The
system is not good enough for present-day needs.
To be able to use their available resources most effectively

doctors must know as much about their "output" as factory
managers know about theirs. The need for removing the
tedium of collecting statistics, for increasing their accuracy,
and for getting them out iuickly made us think of how a
computer might be used. Two computer systems have been
developed at St. Thomas's Hospital.

Original System

In the first system, data after each episode of childbearing
were abstracted from the case notes into an eight-page coding
booklet. The numerical codes reduced the information to man-
ageable proportions for subsequent data processing (Fig. 1).
The object was to identify 73 possible factors in pregnancy,
4 about hospital adm-issions, 20 on blood pressure, 39 on
labour, 20 on the puerperium, and 43 on the neonate. House
officers and registrars were asked to do the coding. Data in the
coding booklet were transferred to punch cards and processed
by the department of epidemiology and social medicine.
The project finally failed because it was too costly, too time-

consuming, and those working it could not see its relevance.
But it was not without value for it had shown: (1) that any
workable scheme should not rely on ever-changing, relatively
unwilling, or unconvinced workers; (2) that the project must

St. Thomas's Hospital, London S.E.1
JOANNA SOUTH, M.R.C.O.G., Senior Systems Analyst
PHILIP RHODES, F.R.C.S., F.R.C.O.G., Professor of Obstetrics and

Gynaecology

come so far as possible under the direction of the department
requiring the results-reliance on another department for the
computer processing leads to delay and frustration; (3) that
summarizing the events of childbirth after the patient is dis-
charged is a laborious task, and that some details of the sum-

ST. THOMAS'S HOSPITAL DeparnuOheoOblserics

PREGN AN CY SH E ET

HOSPITAL NUMBER. ... ... ... ... ... ... - 7
)00;1... thon y erj WM9I9 -H.9=l..y==YEARS MARRIED AT LMP 99b oie... ...

AGE AT CONCEPTION (y er.) .. ... ... ... .. 10 -11

AGE OF HUSBAND (y er) 9 ot moni e...._ .1-112 13
DURATION OF PREGNANCY (_o k.) { 99n-rt. 1

98=-bAbertio (incluin,g mi.-do *p.164 ehtr 28 _ob)J . ... ...I 14 15

NUMBER OF ANTE-NATAL VISITS ... ... ... ... ... ... 16 17

HEIGHT (i h..) ... . ... ... 18- 19

GRAVIDITY (28R b) ... ... ... ... ... ... 0 - 21
8 =8 w 8.

NO. OF ABORTIONS 9=hbit ( - ... ... ... ... ... 22

PAST MEDICAL HISTORY (e) DIABETES . .. . 23

(I) POSITIVE W.R. YV...= 2,Ch. Syphili. 3, Ac.u Syphili. =4 ..._ 24
1 HYPERTENSION 25

NO-1 (d) RENAL DISEASE ..26

YES-2 (1) URINARY INFECTION .. 27

(...cpt hAw. .t.t o) (f) CARDIAC DISEASE, Gr.e 1=5, 2=2, 3-3, 4-4... 28

(g) RHEUMATIC FEVER / CHOREA 0... 29

(h) OTHER . . 30

GYNAECOLOGICAL HISTORY (e) MENSTRUAL CYCLE 2I1R.ubr 28±4d.Iys) l 31

(b) INFERTILITY, (3 yews + )... 32
(c) FIBROIDS-2, Rod D.g.e.tien -3 ... 33

NO-1 (d) MYONECTOMY ... ... 34
YESS-2 1.1 ENDOMETRIOSIS ... ... 35

(.xcptwh.d (f) OVARIAN CYST-2 IN PRESENT PREGNANCY =3 ... 36

(g) LAPAROTOMY IN PRESENT PREGNANCY Cyst 3, App._4, Oth.. 5... 37
(h) OTHER ... ... ... ... ... .. .. = 38

1 1-Normo
(a) DELIVERY j2:1..-Nnt.1..

3=C9-.ern S-cle 39
PAST OBSTETRIC HISTORY 1-NPET

2)2P.E.T._
(b) P.E.T. 3EApi.... _ 40

4 Hypwrt.ien
1=NenW
( b2eAlruio

()A.P.H. 3=Aorutio _ith clotting def ct
4zP.lec`t pr v. ... ... .I 41
S.=U.kk... w.ig..

1.1SI Ai-v ond S.B.-4
41d1 BABY Al.9e SB( BN.N.D. All.. eno N.N.D_S ... Li 42

("I MALPRESENTATION ... H 43
(f) CONGENITAL ABNORMALITY 44

NO01 (9) PREVIOUS PROLONGED LABOUR ( > 36 . ... ... 4S
YES=2 (h) RETAINED PLACENTA .... 46

(P,i.ig,,,id. .11=1) (i) P.P.H. 47

Fe. 306

FIG. 1-Page from coding booklet used in original system.
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