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It is seldom that obstetricians are presented with a radi-
cally new instrument to facilitate vaginal delivery. Such an
instrument, however, is the vacuum extractor, which, with
minimal instrumental interference, can effect delivery by
traction on the foetal scalp. A completely new concept
arises, since this instrument can be applied before full
dilatation of the cervix. Should this method of delivery
prove to be safe for the baby, a more physiological
approach than, for instance, caesarean section, will have
been attained. A few years ago a vacuum extractor was
designed by Malmstrém, but the principle is not new.

Historical

A traction apparatus attached to the foetal scalp was first
described by Yonge' in 1706. His instrument consisted of a
glass funnel with an attached suction bulb; however, this
innovation aroused no enthusiasm among obstetricians and
fell into oblivion. The first subsequent mention of a similar
device was made by Saemann® in 1794.

The potential value of the principle was recognized by
Arnott,” who recommended his ‘suction tractor’ in 1829 as a
substitute for obstetrical forceps. He expressed his views as
follows :

‘1 suggest the suction tractor as a substitute for the steel forceps in
the hands of men who are deficient in manual dexterity, whether from
inexperience or natural inaptitude.”

The famous James Simpson"* similarly devised a vacuum
apparatus which he named an ‘air-tractor’. He constructed
it in 1849 and also thought of it as a possible substitute for
forceps.

In 1890 McCahey® designed his ‘atmospheric tractor’. It
consisted of a short, straight, rigid handle attached to a cup
made of elastic material. He later added a pump to create
the required negative pressure. In 1938 Torpin' modified this
apparatus by substituting a rubber suction cup for the one
of elastic material.

Couzigou,® in 1947, was the first to devise metal cups con-
nected to a suction pump. The cups were made of aluminium
and their diameters ranged from 40 to 65 mm. This apparatus
functioned at a negative pressure of 0-8 atmospheres.

Koller® reverted to a device without a pump in 1950. He
was in favour of less forceful, but continuous, traction.
Finderle,” in 1952, experimented with a metal funnel, the edge
of which was covered with rubber. His negative pressure was
also effected by an exhaust pump.

De Montague” found the artificial caput caused by the
suction a disquieting phenomenon and devised his ‘suction
plates’ in an attempt to obviate it. The concept was a failure.

The ‘vacuum extractor’ as we know it today owes its
existence to Tage Malmstrom® of Sweden, whose experi-
ments started in 1952. He did not have an extraction
apparatus in mind initially, but was seeking an artificial
means whereby the presenting part of the foetus could
be firmly applied to the cervix and lower uterine segment
in an attempt to stimulate and intensify the expulsive
forces of labour. Extraction of the baby was, originally,
only a secondary benefit of the device.

Malmstrom’s first suction cups were made partially of
rubber and were not very successful. The final design of

the all-metal suction cups of different sizes, with the
flanged rim, came in 1956 and has given the best results
to date. Credit is also due to Malmstrém® for the elucida-
tion of the mechanics underlying vacuum extraction. The
forces involved were calculated with mathematical preci-

sion.

DESCRIPTION OF THE MALMSTROM APPARATUS

There are four metal cups which are 20 mm. deep and
have diameters of 30, 40, 50 and 60 mm. respectively. The
cups have rims which are flanged with a slight inward
inclination. The sides of the cups have an outward con-
vexity, so that the diameter of the body of the cup exceeds
that of the opening. A length of chain connects a metal
disc in the floor of the cup to a traction rod. The chain
is housed in a length of firm rubber tubing and is coupled
to the traction bar by a removable pin. The rubber tubing
fits firmly over one end of a hollow metal cylinder which
traverses the traction bar crosswise. A longer rubber tube
courses from the other end of this cylinder to a vacuum
jar with a screw valve. This glass jar is contained in a
protective wire basket and carries a manometer calibrated
to record a maximum negative pressure of 1 kg. per sq.
cm. The vacuum is accomplished by a hand-operated suc-
tion pump.

Each of the two cups with the largest diameter has a
small node on the convex surface. This serves to mark
the direction of the foetal occiput during application, and

may also facilitate manual rotation of the foetal head by
providing an elevation against which pressure may safely
be applied.

The apparatus is light, compact, easy to transport and
simple to assemble (Fig. 1). Sterilization of the extraction
unit (i.e. the whole apparatus excluding the vacuum jar,
manometer and pump, which need not be sterile) is ac-
complished by autoclaving or boiling for 15 minutes.
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of the vacuum _extractor requires time (10-15 minut'cs}, as
does the extraction process proper (a further 5-40 minutes).

2. Absolute disproportion.

3. The aftercoming head in breech delivery. The vacuum
extractor cannot be employed here, firstly because it would
take too much time and secondly because the foetal head
does not offer a site for application in such cases.

4. Face presentation. There is grave danger of injury to
the baby’s eyes.

5. Transverse lie with a ‘tonic’ uterus. Any form of manipu-
lation may have a fatal outcome.

6. Where the application has already exceeded the 40-
minute time limit the attempt at vacuum extraction should be
abandoned, since there is 2 steep increase in the incidence of
necrosis of the scalp and even intracranial injury if this period
is exceeded.”

7. Should detachment of the instrument occur twice, it is
unlikely that a third application will result in successful de-
livery with the vacuum extractor.

TECHNIQUE

After the intended procedure has been explained to the
mother she is prepared in the labour room. The patient
lies in the lithotomy position, the vulva and surrounding
skin are antiseptically cleaned in the customary fashion,
and sterile draping is carried out.

The instrument is mounted and tested.

Catheterization and vaginal examination follow. Atten-
tion is given to all those factors usually considered before
forceps delivery, viz. pelvic type and dimensions, station
and presentation of the foetus, moulding, caput, eic. The
degree of cervical dilatation is particularly noted (to ascer-
tain which suction cup is to be used) and the membranes
are felt for. The membranes should be ruptured during
this examination if they have not broken spontaneously
beforehand, since it is essential that there should be no
intact membranes between the suction cup and the foetal
scalp.

The largest suction cup that the cervix (and introitus)
will admit is now chosen and lubricated. The obstetrician’s
left hand separates the labia as far posteriorly as possible,
while his right hand introduces the cup into the vagina
edgeways. It is carefully and gently pushed upwards to
make contact with the foetal scalp. Manipulation now
ensures a snug fit of the mouth of the cup against the
foetal head over the posterior fontanelle or as near to it
as possible. This has been found to be the optimal point
to which to apply traction, since flexion of the foetal head
is thereby enhanced.

An insufficiently dilated cervix may be gently dilated
digitally to allow passage of the suction cup, but under no
circumstances should the cervix be incised. If this is done
the edges of the incision will be drawn into the suction
cup and will prevent effective application.

After satisfactory contact between suction cup and
foetal scalp has been achieved, a finger is moved round
the cup’s perimeter to make sure that no maternal tissue
is included.

An assistant now operates the hand pump to decrease
the pressure in the apparatus by 0-2 kg. per sq. cm. every
2 minutes until a negative pressure of 0-6-0-8 kg. per
sq. cm. has been attained. A further 2 minutes are then
allowed to elapse before extraction commences. It is not
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advisable to work with a vacuum greater than —0-8 kg.
per sq. cm., and it is essential to create the negative pres-
sure gradually, in order to allow sufficient opportunity for
the formation of the caput succedaneum artificiale, on
which successful adhesion of the suction cup is dependent.

Should manual rotation of the fostal head be deemed
necessary, it 1s undertaken at this stage.

The index and middle fingers of the left hand are now
inserted into the vagina to press the foetal head dorsad
and to control the attachment of the cup. These fingers
are applied to the most anterior part of the foetal head
and remain there during the whole extraction (Fig. 2).

Fig. 2. Coordinated action of the hands during vacuum
extraction. Note the left hand applying backward pressure
on the foetal head.

Fig. 3. A baby immediately after delivery with the vacuum
extractor. Note the occipital application.
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Fig. 4. Caput succedaneum artificiale lesion immediately
after delivery.

2. Necrosis of the Scalp

This is a complication of continuous and/or prolonged
traction (more than 40 minutes).”***% This complication
need not occur if the basic principles are followed.

3. Cephalhaematoma

The incidence of cephalhaematoma varies from 0-9%
to 109 in representative series (we have had no such case
to date). This complication is not regarded as very
important. All reported cases have undergone spontaneous
resolution.

4. Jaundice

In Lauridsen’s® recent series of 69 cases, jaundice
occurred in 2 babies, who both recovered. We have also
noted jaundice in those few babies who had extensive con-
tusion of the scalp. Our one neonatal death (subdural
haematoma) presented with jaundice. Agiiero and Alvarez®
reported a neonatal jaundice rate of 129! This is far
greater than the rate reported by anyone else.

5. QOedema of the Eyelids and Sub-conjunctival Haemor-
rhage
Furstenburg and Soderhjelm® reported two such cases.
Both babies recovered quickly and completely.

6. Fractured Skull

Isolated cases are reported. The worst figures are those
of Boon® (4 in 160 vacuum extractions), but the incidence
of all complications is extremely high in his particular
series.

7. Intracranial Haemorrhage

In spite of proof that the vacuum extractor increases the
intracranial pressure much less than forceps, cases of in-
tracranial haemorrhage caused by this method of delivery
have been reported.!%16:3.38-40.5557 Workers like Lauridsen®
are still reluctant to blame the vacuum extractor for this
complication, but even if it is responsible, the vacuum
extractor (ventouse) carries much less risk of intracranial
haemorrhage than forceps (Table III).

It would appear that first-stage vacuum extraction
increases the risk of intracranial haemorrhage.
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Fig. 5. Application area 48 hours after birth (same baby
as in Fig. 4).

TABLE III. A COMPARISON OF PERCENTAGE FOETAL MORTALITY IN
FORCEPS AND VENTOUSE DELIVERY

Author Forceps Ventouse
% %
Bergman and Malmstrom® 4-1 1-5
Holtorff* 63 08
Zilliacus and Sjostedt® 86 35
Chalmers" — 03
Average 63 1-5

We have had one case of subdural haematoma, which
occurred when extraction commenced before complete
cervical dilatation.

8. Cerebral Irritation

Boon,® Chalmers and Fothergill,* and Huntingford®
described this complication in a small proportion of babies
bormn by vacuum extraction.

The symptoms are irritability, photophobia, a ‘cerebral’
cry, neck rigidity and a positive Moro sign. The reported
cases recovered without exception within 2 - 5 days.

Chalmers and Fothergill* and Saunders™ have employed
electrophonocardiography to prove that vacuum extraction
does not influence the foetal heart rate. On the other hand
Greenhill® has had a personal communication from the
Russian authority on foetal asphyxia, Persianinov, to dis-
prove the above statement. Foetal electrocardiography
showed changes during vacuum extraction — they were
temporary, however, and resembled those occurring during
forceps delivery.

Facial palsy and injuries to the eyes and ears are well-
known possibilities with forceps delivery, but cannot be
caused by vacuum extraction.

Because general anaesthesia is neither desirable nor
necessary during vacuum extraction, the foetus is not sub-
jected to this additional risk, small as it is with modern
anaesthesia.

An important aspect of vacuum extraction which
requires more research and elucidation is the question of
late sequelae on the child.

Berggren” followed-up babies for periods of 1-13 months

and the only sequelae he found were patches of alopecia in
some of them. Smedley™ examined 22 babies after a year and
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