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A NEW VACUUM EXTRACTOR
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Department of Obstetrics and Gynecology,
Taipei-Medical College
(Chairman: Prof. Chien-Tien Hsu)

We have designed a new type of vacuum extractor which is made of
metal, and has an exhaust hole. We believe that it has many advantages
as compared with Malmstroem type and Toitsu type in following poinis.
1) It is made of whole metal, which can be easily sterilized.

2) The traction tube is fixed perpendicularily to the traction cup to
avoid of the cup sliding off even by incorrect direction of traction,

3) Insertion into vagina and installation on the fetal head are easy.

4) It is more advantageous than others because traction and rotation
of fetal head can be done simultaneously.

5) Protection plate is fixed by a semiscrew as compared with others in
which protection plate is-connected only by a chain. This assures
constant and tight attachment of the cup to the fetal head.

6) In the presence of an hole, cup may attach to the fetal head even
with the least negative pressure at the rest period. When labor
pain Starts again and extraction is to be done, the negative pressire
may reach to the adjusted level spontaneouly by gripping the traction
handle. (When the handle is gripped, the exhaust hole can be closed
automatically at the same time.)

7) Indication and condition for vacuum delivery have been also discussed.

INTRODUCTION
Malmstrom type

Vacuum extraction delivery (V. D.) canngt
entirely replace forceps delivery (F.D.) from VACIAR TNEE v
the view point of its function(18.3.3), However, TRACTioN HANDLE
it has been used not only in normal delivery —
but also in abnormal delivery because of its
safety and technical simplicity(!.!2.18,18.2¢,28,20)
Recently various types of vacuum extractor
(V.E.) have been designed. They are the Con-

jigou type®10, Malmstroem type(%1D, Finderle

type® " and Gause type®, Among them,
the Malmstroem type or its modified type
and the Toitus type are most widely used.
Even the Toitsm type still has some practical

problems, such as disinfetion, -insercion into

Fig. 1. Malmstrém type

vagina, application on the presenting part

of the fetus, rotation of fetal head, negative and to express the 3‘1'::110!‘9' opinion on vacuum
pressure (aspiration) etc, In order to solve extraction with a review of the literature,

these problems the authors have designed a e
APPARATUS AND
new type of vacuum extractor, The purpose v . PRINCIPLE

of this report is to introduce this extractor ‘The structure of the apparatus is shown
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Revied Toitsu Type
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Fig. 2. Revised Toitsu Type

in Figs. 3, 4 and 5, The main part of the
V.E. is made of metal. The special features
of our V.E. are as follows: —

1. Cup. It is approximately the same in
appearance as the Toit.su.type, but in addition
to the middle size (4.3 cm, in didmeter) and
large size (5.0cm.) of the Toitsu type, we
have made a king sized (5.3cm.) cup. We
have labelled them as small, middle and
large size of the new vacuum extractor.
Maeda®*®, points out that the small sized Toitsu
type is too weak to extract and is not
practical, so we have omitted it, Though
the calibgr\' of the large cup of the new ex-
tractor is iarge, it strpngl,y tolerates extraction
and so it is most suitable for the crowning
stage. It is better to change the depth of
the cups$ corresponding to their sizes, But
for convenience, we have made them 2cm,
uniformly, like the Toitsu type. 'If the
depth of the cup is too shallow, the scalp
easily contacts the bottom of the cup even
by the weak negative pressure, In this in-

stance, not only does the negative pressure

fail to act on the contacted part but also the .

sucking force decreases by reaction, involve-

ment of counteracting factors, therefore it is

0, G. China

vACuUmTUBE

1 TRACTION HANDLE
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D 43-50-53 mm
Fig. 4 Ou Type

easy to slide off. On the other hand, if the

Acup were - too deep the negative pressure on

the scalp would be considerably great, there-
fore the sucking force and tolerabilityv to
extraction would become stromger, but the
separation between the skull and the scalp
would become wider thus resulting easily in
formation of hematoma. The rotation process
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attached to the cup is omitted because it
cannot facilitate rotation of the fetal head,

and very often, contrarily cause the cup to

slide off,
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Fig, 5. Ou tpye

2. Protection plate, It resembles the
Toitsu type in appearance, but the Toitsu
type is connected with a chain and stopped
by a pin. So if the stopping is not tight, it
is easy to slide off. Qur protectioﬁ plate is
ﬁ)ged by a semiscrew, so it is not easy to
slide off. Omitting of the protection plate
was once taken into. comsideration but it
cannot be done: when it is omitted, the tip
of the extracted scalp will be ‘sucked into
the hole at the bottom of the cup and con-
sequently block the exhaust hole resulting in
decrease of negative pressure and then faci-
litating the sliding of the cup. The protection
plate will assure increase of pressure acting
on the presenting part of the fetus before
the surrounding space of the protection plate
is obstructed by the soft tissue, Consequently
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the sucking force becomes strong and the cup
is difficult to slide-off, :

3. Traction Tube, The aspiration tube,
from the cup to the connecting joint of rub-
ber, is called traction tube, The Toitsu type
is made of soft silicon tube, but ours is made-
of hard metal,

The reason is as follows:

(i) If it is soft, it often deviates from
the perpendicular ABC direction of the cup,
to AD direction as shown in Fig. 8. Let the
angle between the attached surface and the
direction of traction force be o, the intensity
of the force be AD, and its component forcq,
be AB and AE, then AB=AD cos (effective

" traction force), AE=AD sing. Not only is

AB less than the original traction force AD
(=AC) but also AE acts on the cup as a
lever to cause dliding of the cup, According
to J. Brey and M, Faughanel’s investigation®®,
when the traction direction is 45 degrees to
the contact surface, the traction force decre-
ases to 802 or 61% depending on whether
the cup is large or middle, For these reasons,
the hard traction tube which is fixed per«
péndicularly to the cup is superior to the

soft one,

AB=AD"C0S 6 <AD=AC
AE=ADSING ( Lever)

\

N

&
¥

A
§

/N
& \\'&%}J

Fig. 8. Direction of traction of
the fetal head 3

(i) It may be assumed that the traction
tube is soft, spontaneous rotation of the fetal
head is easily conducted at -traction, And
conversely, spontaneous rotation of the fetal
head may be disturbed when it is hard. In
case of delivery which needs intervention and

s Ll
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' assistance, the possibility of spontaneous
rotation is questionable, but when the traction
tube is hard we can help the -Spontaneous
rotation actively by turning the handle from
side to side. Therefore the rotation of the
fetal head is more effective.

(iii) When the traction tube is soft we
should hold the cup directly during insertion
of the cup into the vagina or place the cup
.on the fetal head. Particularly when the fetal
head is still ‘high, the inserted hand is an
obstacle, so insertion and installation is
(_iiﬂicult.
-lation is easy.

(iv) When the traction tube is hard it

If it is hard, insertion and instal-

may be hindered by the operation table dur-
ing traction (particularly traction is made

posteriorly and inferiorly). In order to obvi-

ate this hinderence, the length of the tube.

should be more important than its softness.
Our tractor is short (13.0cm.), so that it
cannot be hindered by the table,

(v) Because the traction tube is metallic
it is tolerable to fire, boiling, drugs and any
type of disinfection. As shown above, there
is no reason to believe that the traction tube
should not be metallic, in fact after using a
metallic one we can derive the benefits des-
cribed in (ii) (iii) and (v), hence we feel
confident,

4, Exhaust Hole, This is the most char-
acteristic of our tractor, The purpose of V.D.
is synchronized extraction(")(és)(sb), that is to
tract when labor pain occurs and to rest when
the labor pain ceases. It is desirable that
the cup does not slide off by the least negative
pr‘essur at rest (to avoid injury to the scalp).
Switching off the electricity to lower -the
négative pressure is easy to cause sliding of
the cup, while it is troublesome to raise or
lower the scale of the vacuum gauge synch-

ronizing with traction or rest, i.e. uterine

contraction and interval. The Toitsu type

0. G. China

rest period. In order to eliminate the forego-
ing inconvenience, we have made an exhaust
hole about 3 mm. in diameter at the traction
tube 1.5 cm, below the center of the handle,
as shown in Figs. 3 and 5. When we grip
the handle, on the uterine -contraction, the
middle finger tip will just obstruct the hole,
The negative pressure then will drop to the
appointed -600 mm Hg automatically. There-
after, the cup will suck up the fetal head
and will not-fall off. That ‘is; in the pre-
sence of the exhaust hole, the cup may suck
up the fetal head even at low negative pres-
sure at the rest period and when soft tissue
is placed between the cup and the fetal head,
it can be warded off with the finger without
switching off the electricity. Ensuring tight
attachment of the cup to the fetal head with-
out being disturbed by the soft tissue. Thus
we can get on with the traction safely and
ready at the proper timing.

TECHNIC

The technic of using this unit and in-
dications for vacuum extraction will be
described and discussed.

'(_A) At the interval of the labor pain,
open the introitus vaginae with the left hand,
and hold the traction tube with the right
hand. Then insert the cup into the birth
canal bressing the posterior wall of the vagina
posteriorly, and finally place it on the pre-
senting part of the fetus,

: (B)~- Adjust the scale of vacuum gauge
at -600 mm Hg and then switch on the electri-
city. Then, as mentioned above, the cup will

be tightly attached on the presenting part at

-100 mm Hg automatically.

(C) Check with the left hand whether
or not the soft tissue is pinched between the
cup and fetal head. If it is pinched, it can

- be gbt-off simp.ll;' with the finger tips. If it~

fails, switch off the electricity to get it off.

(D) When it is certain that nothing is "%
pinched between the cup and the fetal head,

‘has a disadvantage in that the exhaust button

has to be pressed continuously during the
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switch on and wait until the labor pain starts

(E) When the labor pain starts, place
the index finger on the upper part of the
handle and the middle finger on the lower part
of the handle (also with the third finger if
nec.essary) with the second joint of the fingers.
"Close the exhaust hole with the middle finger
tip, then the negative pressure will reach
-600 mm Hg as adjusted (Figs. 6 and 7).

Fig. 6. Ou type (When exhaust
hole is open)

Fig. 7. Ou type (When exhaust !

hole is Closed)

(F) At this time, place the Teft index:
finger on the fetal head at the margin of the
cup to guide the direction of the traction and
halp the traction, with an assistant com_iné‘!tin'g
Kristeller expression gently and then start
the traction at the same time. The dir%éﬁbn
of tractoin must be in accordance wif‘h"the
pelvic axis, The direction of traction ‘must
be changed a little vertically or horizontally
from time to time, the fetal head will descend
gradually along the low resistant place.

Y.Y. Ou and C. H. Lin

Cultivate a knack of how to feel the direction
of the low resistance and how to tract along
the pelvic axis®®, The traction force must
be within the limit of the negative pressure
adjusted and the dire{ition of traction force
also must be kept perpendicular to the sucked
surface. If the resistance of the perineum
disturbs the traction, make an episiotomy
immediatly®-10.12.22,29) - The cup is apt to slide
off if too strong a force is added. As men-
tioned above, changing the direction of trac-
tion vertically or horizontally very often is
the cause of the cup sliding off. This can be
avoided by decreasing the traction force
whenever the direction of traction is changed.
If the cup slides off at labor pain, repeat
sucking and traction immediately, If it is well
fixed at the labor pain and at the interval of
labor pain, open the exhaust hole at the in-
terval, then the cup will be fixed on the fetal
head at the pressure oi-100mm Hg. In this
case the traction can be repeated at the next
labor pain without worrying about the soft
tissue being pin.ched. When the fetal head
appears on the perineum through crowmng
and third rotation, open the. exhaust hole,
and then the negative pressure decreases
rapidly to-100 mm, Iat this time the cup may
be removed even without 'switéiiiﬁg off.
Shoulder and trunk méy be succmwely de-
livered. Sometimes ihe oecipffal tuberositus
is difficult to appear (ln o%ﬂpi‘toantenor
pruentat)bhll ddfﬁéuféﬂ ery of the fetal
hwd.' '-!n u{dh # &fﬂ nﬁfe‘&‘.&e upper portion

a fulcrum for the

th!{waréti&n m‘tﬂ the junction of the scalp
&nﬂ"ﬁﬂﬁm ’v‘ﬁrble. Then tract the

! >« vered without difficulty.

T N

MMW AND REVIEW OF
' - THE LITERATURE

Imﬂeiiﬁnﬁs and condition for vacuum ex-
trac‘t&oﬁﬁf%pared with those of forceps

oy L
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will be discussed with a review of the liter-
ature,

: 1. Indications: Vacuum -extraction is in-
dicated in the following conditions:—

(i) Prolonged second stage of l.;lbor

(a) - Inertia
(b) Mild C.P.D.
(ii) Diseases indicated for shortening the
second stage of labor
(a) €hronic or acute disease of the
mother
(b) Signs of fetal distress

(iii) To sherten the second stage of
spontaneous delivery, Vacuum extraction may
be used without indications of (i) (ii) but
just only to shorten the time ror labor, to
lessen the pain and compression on the fetal
head.

The patient may have above indication,
singly, or in combination with two of them
such as (i) and (ii), or (ii) and (iii). Actu-
ally (i) and (ii) are the same as indications
for forceps delivery but (iii) is not. It is a
specific indication for vacuum extraction.
Because forceps can more or less cause injury
to the mother and fetus, it should not be used
without indications. However, maternal and
fetal injuries caused by vacuum extraction
are less common and minor, when conditions
are complete. It may be safely used in normal
delivery. If indication (iii) is well justified
we may consider that vacuum extraction is
equivalént to Kristeller’s method as a miner
assistance to delivery instead of operation.
If so, it can be done without specific in-
dication.

2. Condition. Though extraction causes
minor injury to the mother and fetus, unex-
pected accidents may develop if one does not
use it in suitable condition. In other words,
the condition which czuse the minimal injury
should be desirable. The conditions for
vacuum extraction as well as those for
forceps are as. as follows:

(i) Complete dilation of the cervix

0. G. China

It has been reported that vacuum extrac.
tion may be applied when the cervix dilates
to 6 cm. or more, However, the fetal head‘jsv
usually in a high station at this time and
application of the extractor is difficult. Cervic-
al laceration may result particularly when
the cervix is not soft enough. As injury to
the mother and fetusis more often seen in
the second stage of labor than in the first
stage, the authors are inclined to the con-
clusion that the cervix should be cgmpletely
dilated as in forceps delivery. However, if
there is maternal or fetal disterss and the
cervix is soft enough, vacuum extraction may
be used even when the cervix dilates only
6 cm, or a little more.

(ii) After rupture of the membrane

Of course this condition must be pre-
requisite for vacuum delivery.

(iii) Absence of mild C.P.D.

Because of limited traction power, vacuum
extraction often fails in the cases of horder-
line C.P.D..

traction is wusually fruitless and possibly

In these instance repeated

causes severe scalp injury. If there is a
definite C,P.D., vacuum extraction is con-
traindicated. Very often C.P.D. could not
be made odtbby internal measurement only.
When the fetal head does not descend after
3-5 extractions, close observation of the de-
livery course if necessary. If the f;atal head
remains high, the patient should be considered
one with C.P.D, who is not a candidate for
extraction, and forceps delivery may be tried.
If the fetal head comes down, vacuum extrac-
tion may be tried once again. X-ray pelv-
imetry and cesarean section, of course,’should
be taken into consideration.

(iv) Absence of definite caput succed-
aneum or bony overlapping.

Marked caput succedaneum or bony over-
lapping is an indirect evidence of the existe-
ance of C.P.D.. In this instance, it is difficult
to attach the cup which often slides off.

Nevertheless, because the mother and fetus
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will not be injured aftexr 2-3 failures the
authors are inclined to try again. In the
authors’ opinion, when the size of the cup is
changed, the order should be: large, median,
small.
better to give up and change to fbrceps as

If the cup slides several times, ‘it is

soon as possible,
(v) The fetal head is in the correct
station for forceps delivery.
It is dangerous to apply forceps when the
fetal head is not'_engaged or fixed in the pelvic
cavity. If the head is engagad ‘and fixed, it
means that C.P.D. does not exist or if it
‘does, it is just borderline. Condition (v) can
be possible only on the basis of condition
(ii1). If the head is fixed already but not
engiged yet, it means that there is C.P.D.
caused by a too large head. In such a case
the cup often slides off and the fetal head is
subject to injury. Failure of extraction is to
be expected. If the head is engaged but not
fixed yet, it means that the C.P.D. is caussd
by too small a head, In such a case vacuum
extraction is unnecessary. One must be aware
of the fact that unnecessary trial extraction
simply - increases risk of the injury to the
the birth canal.
‘of the head must be accurately determined

For these reasons, the station

not only in forceps delivery but also in vacuum
extraction.

(vi) The fetus is alive

Because forceps may cause injury both
mother and fetus more or less, the use of
forceps for expelling the dead fetus is con-
traindicated as it causes injury to the mother,
As vacuum extraction causes less maternal
injury, it may be tried, when the conditions
are adequate, even on the dead fetus, before
resorting to craniotomy, a cruel and difficult
technic. It means that extraction may be
carried out whether the fetus is alive or not.
It is not too late to perform craniotomy after

failure of extraction.

The conditions from (i) to (v) are quite
similar for both forceps and vacuum extraction

- of fetal head and vice versa) and the lat‘ter

Y. Y. Ou and CH Lin

but (vi) is mqmw:mm

(r. ~

in view of its limited effect
First, the indication (xﬁM
second stage of spontaneom

of vacuum extraction, It mxght be W .- [
to (iii) for severe pain and snﬁsgmg,&ni*
the mother in the second stage, even in hy

normal progress. Pain may originate from
physical and emotional aspects. The former i
includes stretching or compression of the
birth canal by the fetal head '(con!pression_

includes anxiety of the pregnant woman. In
such a case, the application of vacum extrac-
tlon to relieve pain and to shorten duration
of compression of fetal head is Justlﬁﬁdu) hﬁﬁ
far as conditions are concerned, vacmpm
traction can replace almost all the low
and a part of mid forcepé but cannot
high forceps, the conditions for
forceps might be valid for va
According to its capability
add another reguirement
mentioned one. i “'
(vii). The fetal head :
wide pelvis in mul
the narrow N“"‘,
When all con
indication
we may ¢
other w,"
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are summarized ‘as follows:
(A) The resistance of the birth canal exceeds
the tolerability of vacuum extraction.
(a) The Fetal head is too high, that is,
when the fetal head remains at the pelvic
inlet or at wide pelvis (primigravida). Ac-
cording to the station of the fetal head there
is a classification of high F.D., mid F.D. and
oulet F.D.. Perhaps the vacuum extraction

may also be classified under high, mid and

- outlet V.E.. In practice, the effect of vacuum

extraction is poor when the fetal head is
still at the inlet‘ and wide pelvis (primigr-
avidas) except in the case where the pelvis
is too large or the fetal head too small. In
such a case slding-off of the cup is frequent,
therefore the risk of injury to the*scalp may
be increased. For this reason, if emergency
should occur in the mother and fetus it would
be better to change to F.D. immediately.
Otherwise, one may have to wait for condi-
tion (vii) to carry out V.D.. At this time
the fetal head may be delivered easily by
one to five extractions. That is, V.D. can
almost entirely replace the F.D., and a part
of mid F.D., and cannot entirely replace high
F.D. and a larger part of mid F,D..

(b) At C!/P.D.

As pointed out by various investigators,
V.D. is hardly applied to C.P.D,(2.7:18,23,24,27)
In this case, it is better to abandon V.D.
and - change to F.D. or Cesarean ‘section
immediately. .

. (¢) When the soft part of the birth canal
become rigid. : .

.In fhis case, try Kristeller’s expression
and episiotomy(4:10:13,2%,29) to decrease the re-
sistance of the birth canal.

(B) In case of insufficiency of sucking.

(a) When the scalp is thin and subcut-
aneous tissue is scanty. .

(b) When caput succedaneum and bony
overlapping are pronounced. In case of (a)
and (b), V.D. is useless, further observation

or changing to F.D. is necessary.

=8

0. G. Ching

(CH Direction of traction is not perpendicu-
lar to the cup and fetal head. In this
regard, ours is superior to the Toitsu
type because the traction tube is fixed
perpendicularly to the cup.

(D) Traction force exceeds tolearability of
tractor.

-(C) and (D) are merely technical pro-
blems, and be overcome by skill,

(E) When the cup is too small.

As shown by sucking force F=R*P (P.is
the intensity of negative pressure). We
usually use the cup as large as possible,

(F) If the cup slides off over and over with
the same one. :

Inlthis case, the cup lying over the same
shaped caput succedaneum means decrease of
cabacity-—decrease of sucking force—decrease
of traction force. In this casse, replace the
cup according to the order of large, middle-

and small.

CONCLUSION

In this paper we have introduced a new .
type of vacuum extractor which is designed
by us. Discussions with a review of the
literature concerning vacuum extraction have

also been made,
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