
526 30 Atgust 1969 :*-N

NEW APPLIANCES

Modification of Malmstrom's Vacuum Extractor
Dr. G. C. BIRD, King Edward Memorial
Hospital for Women, Perth, Western
Australia, writes: When traction is applied
at an acute angle to the cup of Malntr6m's
vacuum extractor (Fig. 1) the metal pipe for
the suction tube is converted into a lever and
the cup tends to tilt and become detached
from the foetal scalp. The arrows in Fig. 1
indicate the direction of the forces concerned.
Detachment of the cup, the commonest com-
plication f vacuumm extraction, is most often
the result of this type of traction. Leverage
does not occur if traction is applied at right
apgles to the cup, but thisi direction is not
always ideal obstetrically.

FiG. 1.-Traction applied at acute angle to cup
of Malmstirm's vacuum extractor.

In Malmstrbm's- (1.957) cup the whole
16-mm. length of the metal pipe for the
suction tube projects above ,the surface of
the cup. In Malmstrim's 1967 cup (Sj6stedt,
1967) the metal pipe is 4 mm. shorter, and
is'-set into a depression in the surface of the
cup so that it projects only 4 mm, above the
surface. This -makes application easiert, but
obliquely applied traction still tends to lever
the cup off the.foetal scalp. However, the
shorter metal pipe with two-thirds of its
length below the svrface of the cup is obvi-
ously a weaker lever than the longer pipe
situated entirely above the surface.

Lovset (1965) designed a cup with a new
type of traction apparatus, which he described
as follows: " To prevent the cup from turn-
ing over by side-traction, I made four holes
for fastening nooses on two loops of cord.
To each of -these loops a block is attached
and from each of the blocks goes a third loop
with a .third block. This arrangement will
distribute the traction evenly around the
periphery of the suction cup and the tendency
to slip off when side-traction is applied is
minimized." With a negative pressure of
05 kg./sq. cm. and a traction angle of 45
degrees Lovset claims that his cup withstands
a pull of 9 kg., while Malmstrbm's 1957 cup
of the same size withstands a pull of only
3-7 kg.

In the modification described here (Fig. 2)
the metal pipe for the suction tube is placed
eccntrically and obliquely, The suction

..'..'..,-.
Fi5,s,,nsg 2 Moiicto of Mls oi vauu

.d....

s.... .permanentl attac to. a small cen
situated-...:..-., half-..ng,,,..."" te hb...,,..,.,.,,...,,..,...y~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.i'-..
- -- _-. .iaB

FMG. 2.-Modification of Malmstr~m's vacuum
extractor.

tuble does not contain a traction chain. The
traction apparatus consists of a welded trace-
chain and -a handle. One end of -the chain
is permanently attached to a small centrally
situated half-rng, te handle being hookced
into a link of the chain after the cup has
been applied. Inside the cup the opening of
the suction pipe is encircled by a metal washer
(Fig. 3) which is 2 mm. thick, 15 mm. in

FIG. 3.-Interior of cup showing opening of
suction pipe and grooved metal washer.

diameter, and a permanent fixture. Eight
radial grooves extend from the inner to the
outer edge of the exposed surface of the
washer In effect, the grooves are extensions
of the opening of the suction pipe. When
placed in the cup the disc covers the opening
of the suction pipe and prevents the foetal
scalp from being sucked into the opening.
The disc also covers the washer and the

grooves but does not ocdude the grooves.
Thus there is always a free airway between
the interior of the cup and the vacuum
bottle. The disc, which is a modifictioi
of the silicone-treated rubber disc of
Malmstr6m's 1967 cup, is 15-mm. thick and
made of Neoprene, a flexible synteric rubber-
like material which is not adversely affected
by autoclaving. After the cup has beesi used
the disc is removed, cleaned, and replaced
in the cup before the cup is resterilized; it
cannot fall out of the cup, as its diameter is
a little larger than the diameter of the mouth
[dr I Mwe -IV%

With a negative pressure of 0 7 kg./
sq. cm. and a traction angle of 45 degrees,
a cup of this type (tested on an artificial
scalp) withstood a pull of 8-8 kg. Under
identical conditions Malmstrbm's 1957 cup
withstood 3-8 kg. and his 1967 cup 5 S kg.
With perpendicular traction each cup, 5 cm.
in diameter, withstood a pull of 11-3 kg.
The modification has four other main

advantages: (1) Preparation for application
is very easy and can be rapidly completed:
one end of the suction tube is connected to
the cup while the other end is connected to
the vacuum bottle. (2) The eccentric oblique
suction tube-directed towards the foetal
sinciput while the cup is being applied-does
not obstruct the prbcess of application as
much as a central vertical'tube. A better
(more posterior) application can be obtained
with this cup than with either of Malmstrsn's
cups. This is particularly noticeable when
the occiput is lateral or posterior. (3) As
each link of the traction chain will accept
the hook of the traction handle, the operator
can choose the handle-to-cup distance, that
best suits him and can, if he wishes, shorten
the distance as extraction progresses. (4) The
traction apparatus is simpler than Malm-
strom's and much simpler than LUvset's.
Four types' of vacuum extractor have been

used at this hospital: Malmr6m's 1957
model, the modification described here,
Malmstrim's 1967 model, and one consisting
of Malmstrfn's 1967 cup and his 1957
traction handle-a combination that was used
because the handle of the 1967 model slips
when the suction tube is wet. Since July
1960 about 1,600 vacuum extractions have
been performed at this hospital. The modi-
fication, which was made in the hospital
workshop, has been in use for over a year
and very good results have been achieved
with it. Rees (personal communication,
1969), who introduced Malnstrbm's vacuum
extractor to this hospital, has used-the modi-
fication more thin 100 times; he and the.
other 22 operators who have used it believed
it to be superior to Malmstrom's vacuum
extractors.

I wish to think Mr. R. V. Foster and
Mr. L. Hollingsworth for making the modifi-
cation.
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