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Techniques of induced abortion, their health
implications and service aspects: a review of the
literature
KARIN EDSTROM'

This literature review indicates that menstrual regulation during the fifth to seventh
week of pregnancy is not always as free from risk as has sometimes been claimed. In
particular, it has a higher failure rate, in terms of continued pregnancy, than has abortion
by suction in later stages of pregnancy.

Vacuum aspiration is still the method of choice until the beginning of the eleventh week
of pregnancy. After that, it seems to be slightly more hazardous than dilatation and
curettage (D & C). Preoperative cervical dilatation seems to be beneficial after the tenth
week, even though its effectiveness in preventing cervical tears and subsequent cervical
incompetence in primigravidae remains to be definitely proven.

For second trimester abortions, there is an urgent need for controlled studies, in the
thirteenth to fifteenth week, to compare the increasingly popular modified D & C technique
with various two-stage techniques, both in terms of safety and of cost-effectiveness.
Prostaglandins for second trimester abortions have not quite fulfilled their promise as a
relatively risk-free technique; they do, however, decrease the time interval between the
administration of the abortifacient and the expulsion of the fetus.

Aspects of abortion care other than the purely technical ones are much less well covered
by research. For instance, very little is known about the acceptability of various abortion
and anaesthetic techniques to either pregnant women or hospital staff. More studies are
also needed on the interaction of pregnant women with the service providers at various
levels and on how this affects their subsequent reproductive behaviour.

The enormous expansion of services for induced
abortion during the last few years in many countries
and the accompanying service resource problems in
terms of manpower, equipment, and treatment costs,
have led both health planners and clinicians to
consider which are the most appropriate abortion
techniques for the various clinical settings. Planning
for abortion services is a complex problem. It has to
take into account not only the patient load and the
safety and cost-benefit ratio of the various techni-
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ques available but also the characteristics of the
population likely to use the services, the potential
need for staff training, and the need to improve both
the information and referral systems in order to
decrease the proportion of late abortions.
The choice of abortion techniques is a very

important aspect of such planning; quite a lot of
information is available and more data are being
collected. This review is an attempt to discuss the
abortion techniques most commonly employed in
health services and some of their apparent advan-
tages and disadvantages, mainly in relation to health.
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It updates a previous review published in 1975 (1)
and therefore concentrates mainly on studies re-
ported after 1974. As previously noted, it is very
difficult to compare studies from different clinics,
even if a certain trend towards some standardization
of data collection and reporting techniques has
become evident in recent years. The wide variation
between clinics in the patient population, the level of
skill of the staff, the techniques used, etc., makes
comparison difficult unless a tightly controlled study
design was used. Conclusions drawn from studies are
valid mainly in the settings in which the study was
performed. The very low follow-up rates often found
in studies necessitates great caution in interpreting
the results. Some conclusions do, however, emerge
from a review of studies that have been carried out
and, possibly, some indications as to the type of
research most urgently needed.

This review is not intended to be comprehensive,
since the material available is so extensive. A
deliberate selection of references has been made in
favour of, either studies considered sufficiently large
or well enough controlled, or studies which, while
not meeting these criteria, have dealt with special
problems or have been carried out under service
conditions that were not ideal.

TECHNIQUES OF INDUCED ABORTION

Almost all the techniques currently employed can
be used for interruption of pregnancy throughout
most of the period during which induced abortions
are commonly performed, although they may differ
in effectiveness or in the magnitude of risk at
different stages of pregnancy. For this reason, the
main complications of each method and the specific
technical modifications that have been devised to
minimize the risks or to simplify the procedures are
discussed first. The following section deals with the
choice of methods during the different gestational
stages.

One-stage methods

One-stage methods are abortion procedures in
which the patient is subjected to only one interven-
tion, the intention being to remove all products of
conception before the woman leaves the operating
table. For practical purposes, there are only three
such procedures: vacuum aspiration (VA), also
called uterine aspiration or suction curettage; classi-
cal dilatation and curettage (D & C); and hys-

terotomy. In most countries, VA has for some time
been the most extensively used method for first
trimester abortions, mainly on account of its relative
simplicity and safety (2-4). In some countries,
however, D & C is still the method of choice
probably due partly to traditions in training but also
to the relative cheapness of the equipment and the
lack of maintenance problems.

Vacuum aspiration. In the previous review (1), the
reported overall complication rates with VA were in
the range of 0.8-7.3 per 100 abortions performed,
the rate of serious complications being much lower,
below 1.0 per cent. As indicated above, the wide
variation in complication rates between various
studies is dependent on variations in definitions,
study population, and types of service rendered. The
overall complication rates from sonme more recent
studies are listed in Table 1, together with specific
rates for the more serious complications. In compar-
ing these studies, the data must be interpreted very
cautiously since there were considerable differences
in the study designs and in the definitions used for
the complications reported.
The potentially most dangerous complication di-

rectly related to the operative technique, but also the
most rare, is perforation of the uterus. In centres
with a high abortion load and therefore, presumably,
well-trained practitioners, the rate is usually around
0.1-0.3 per 100 abortions (1). Moberg (9) reviewed
a total of 91 published cases of uterine perforation
during VA. He found that, out of 72 cases where the
perforating instrument was known, 28% were
caused by the cervical dilator, 21 % with the uterine
sound, 26% with the suction cannula, and 25 % with
a forceps or a curette, presumably most of them
during a check curettage.

Cervical laceration is a technique-related compli-
cation that is potentially of great importance for the
outcome of subsequent pregnancies. The long-term
sequelae are not considered in this paper, but were
extensively discussed by the WHO Scientific Group
on induced Abortion in Geneva in 1977 (10).
Cervical dilatation and its potential risks are dealt
with below.

Dilatation and curettage. This method is mainly
used in the first trimester but recently it has fre-
quently been used at a somewhat later stage of
pregnancy (13-15 weeks). Table 2 gives the compli-
cation rates with D & C from two studies that
compared VA with D & C. Table 2 should be read in
conjunction with Table 1, where the corresponding
data for VA in the same studies are listed. Edelman
et al. (5) used purely descriptive data collected from
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Table 1. Some recent studies reporting major complications of vacuum aspiration in the first trimester
(no. of complications per 100 abortions)I

Complication rates Type of complication rates
Author ~~Year of No fcssContinuedAuthor publication Tota.ImmdiataDelyed Haemor- Infec- Perfora- Cervical Recur- pregnancyTotaImmdiat Delyed rhage tion tion injury rettage

Hodgson &
Portmann (3) 1974 10453 0.9-1.4 ns ns ns 0.24' 0.10 ns 0.42 0.05

Andolsek (2) 1974 2 285 ns ns ns 3.90b 0.60 0.00 0.70 1.75 0.04

Edelman et al. (5) 1974 2 626 ns ns ns 2.44 2.48 0.36 1.08 1.36 ns

Moberg et al. (6) 1975 1 123 22.60 ns ns ? 7.20c 0.45 ns 1.40 ns

Wulff & Freiman (7) 1977 16410 ns ns ns 0.32 ns 0.21 0.13 0.50 0.04

Andolsek et al. (8) 1977

Yugoslavia 3 004 10.20 0.40 9.90 0.10d 2.40 0.10 0.10 1.60 ns

Singapore 1 466 4.80 0.30 4.50 0.10d 1.90 0.10 0.10 2.80 ns

No active follow-up.
Cases of bleeding during operation, requiring extra treatment (oxytocin).

c Including all suspected cases of infection up to three months after abortion.
dOnly cases of severe bleeding at operation, exceeding 500 ml or requiring treatment.

ns = not stated.

Table 2. Complication rates with dilatation and curettage in two recent studies that compared this method with
vacuum aspiration. The rates should be compared with those by the same authors in Table 1 (no. of
complications per 100 abortions)

Complication rates Type of complication rates
Author ~Year of No fcssContinuedAuthor publication Tota.ImmdiataDelyed Haemor- Infec- Perfora- Cervical Recur- pregnancyTotaImmdiat Delyed rhage tion tion injury rettage

Andolsek et al. 12)' 1974 2448 ns ns ns 6.00 1.20 0.08 0.70 2.16 ns

Edelman et al. (5) 1974 1837 ns ns ns 1.43 1.54 0.28 1.10 1.76 ns

'Controlled study, random allocation between vacuum aspiration and dilation and curettage.
Descriptive study, data from 20 clinics.

ns = not stated.

20 clinics in different countries; some of these clinics
used mainly VA, others mainly D & C. Andolsek et
al. (2) used a tightly controlled, random-allocation
design with standardization of technique and fixed
limits as regards period of gestation. The study by
Andolsek et al. showed, on the whole, somewhat
more favourable results for the VA technique. The
study by Edelman et al. is less conclusive but, owing
to its design, comparisons are unlikely to be valid
since there were obviously very great variations
between the clinics in techniques used as well as in
other factors. Both studies, however, analyse the
complication rates in relation to both gestational
stage at the time of operation, and method used.
Here the evidence is fairly conclusive that in early
pregnancy (up to and including 10 weeks) fewer

complications are associated with VA than with
D & C, but that after the 10th week the complication
rates (especially those of bleeding and recurettage)
increase considerably with VA in comparison with
D&C.

Hysterotomy. This method can be used in both the
first and the second trimester of pregnancy, but the
rate of serious complications is usually reported to
be higher than with any other method (1). Nottage
& Liston (11) reviewed 700 cases of hysterotomy
and found 21 cases (3 %) of thromboembolism, 13
of which had a pulmonary embolism, one with a fatal
outcome. Because of this higher risk of complica-
tions, hysterotomy is usually restricted to abortion in
combination with sterilization but, even so, it seems
that, at least in the first trimester, one of the other
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methods mentioned above in combination with a
minilap or a laparoscopy procedure carriers a lower
risk of serious complications than a full laparotomy
with hysterotomy plus tubectomy (12). In many
centres, hysterotomy is also frequently used in
primigravidae, particularly during the second trimes-
ter. The reason usually given being to avoid either a
possibly harmful cervical dilatation or undue
psychological trauma.

Two-stage methods

This group of methods includes a variety of
techniques and combinations of techniques. The
common feature is that they all involve a first
intervention (usually in the form of an intrauterine
injection or infusion) intended to induce uterine
contractions. These contractions, after a variable
interval, result in the second stage, the expulsion of
the fetus and the placenta. The latter is often
incompletely expelled and instrumental intervention
may be required. These two-stage methods (with the
exception of vaginal or extraovular prostaglandin
application) are usually confined to the second
trimester. The most important of these methods
have been reviewed by Chaudry et al. (13) and this
review should be referred to for details and for data
on morbidity. Direct comparisons cannot be made
between the various methods, however, because of
the variety of techniques used.

In the present review an attempt is made to
concentrate on some aspects specifically related to
the techniques and on directly comparable studies.
The Indian Medical Research Council is, through its
Task Force on Induced Abortion and in collabpora-
tion with the WHO Task Force on the Assessment of
Sequelae of Abortion, currently undertaking a de-
scriptive study similar to the JPSA study (4) in the
United States of America. Since the rate of second
trimester abortions is still relatively high in India and
since a variety of methods are used in the 16 centres
participating in the study, it is expected that this
study will include more reports of field experience,
not only with intra-amniotic saline and prostaglan-
din, but also with rivanol, urea, extra-amniotic
saline, etc.

Saline. This method, which is probably still the
most widely used in the second trimester, has two
basic variations, namely, intra- and extra-amniotic
instillation of a hypertonic solution of sodium
chloride. The number of minor modifications in
technique is, however, enormous. There are varia-
tions in: (a) the amount of solution installed; (b) the

amount of amniotic fluid withdrawn, if any; (c) the
concentration of the saline solution used; (d) the
technique of intra-amniotic instillation of the solu-
tion (exchange transfusion, one-shot injection, slow-
drip infusion, etc.); (e) the type of catheter used for
extra-amniotic instillation (in-dwelling or not); (f)
the addition of other drugs or devices to increase
uterine contractions (oxytocin, prostaglandin,
Laminaria tents, etc.). An overall review of the
complication rates with this technique has been
published earlier (1) and nothing substantially new
has emerged during the last few years.
The technique of intra-amniotic instillation is the

one most often used; the extra-amniotic approach
has been mostly used in the Scandinavian countries
(1, 14), but recently it has also been used in other
areas (15). The latter technique is much simpler to
carry out and it can be performed without any
technical problems in the thirteenth to fifteenth
week when intra-amniotic instillation is a more
difficult procedure. The interval between instillation
and the abortion is, however, claimed to be longer,
and the failure rate higher (1).

Gustavii (14) has shown that the effect of the
hypertonic saline is mediated via damage to the
extra-amniotic decidual cells and he found that the
intra-amniotic route, in order to be effective, re-
quired higher salinity of the amniotic fluid than
extra-amniotic instillation. The fact that 20% saline
solution was used in all cases implies that the same
effect could have been achieved with less concen-
trated solutions administered extra-amniotically
and, consequently, with a smaller risk of hypernat-
raemia. This hypothesis has not yet been tested,
however.

Intra-amniotic saline solutions with a concentra-
tion of less than 20% have usually been claimed to
be less effective (14, 16), even if some investigators
claim the opposite (17). These studies were small,
however, and the relative effectiveness and the
possible advantages in terms of decreased risk of
serious complications have never been properly
evaluated.
A potentially dangerous complication specific to

this technique is hypernatraemia, which usually
causes only transient symptoms of headache, low
blood pressure, shock, etc., but which has occasion-
ally been reported to cause serious states of
haemolysis, anuria, coma, convulsions, and, occa-
sionally, death (1, 13). Serious water intoxication is
also described in a number of reports (18, 19) but it
seems to be more related to the management of the
abortion and to have been entirely preventable. All
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these cases were connected with the administration,
over a short time, of very large doses of oxytocin
(which has a weak antidiuretic effect) and large
amounts of intravenous fluid (3-8 litres).
Changes in coagulation factors, either subclinical

or connected with serious haemorrhage, have been
described (20-23) and are usually attributed to
effects of the saline itself. However, in second
trimester abortions, one investigator has reported a
significant increase in bleeding time in patients
taking aspirin as compared with those not taking
aspirin (24). The use of analgesics in relation to
haemorrhage or changes in bleeding time has not
been analysed in other studies. Changes in blood
coagulation (including pronounced intravascular
coagulation) have also been described in connexion
with second trimester abortions using other hyper-
tonic solutions, particularly urea (25, 26).

Urea. This method is the same as that described
above for intra-amniotic injection of saline but
utilizes hypertonic urea (usually 40%) instead of
hypertonic saline. The former solution is often stated
to be potentially less dangerous than saline in case of
accidental intravenous injection (13). This is prob-
ably true for the complications mentioned above but
the success rate is lower and the interval between
injection and abortion is longer than that described
with saline (27, 28). Weinberg et al (28) have
reported the largest body of data on intra-amniotic
instillation of urea (508 cases) and they found that
only 86% aborted within 7 days; for these cases the
mean abortion time was 43.3 hours. A small, con-
trolled, "double-blind" study by Smith & Newton
(29) with 50 cases each of urea and saline (all
receiving oxytocin as an adjuvant to stimulate
uterine contractions) showed a failure rate of 10%
with urea while all saline cases aborted. Of those
that were successful, there was no significant differ-
ence in abortion time. Because of this relatively low
success rate, the urea method is usually combined
with another method of stimulating uterine activity.

Cervical injury appears to be relatively frequent
with this technique. The review by Chaudry et al.
(13) gives an estimate of around 4% of significant
cervical injury in studies that refer to this complica-
tion. However, these injuries all occurred in studies
where a combination of urea and intra-amniotic
prostaglandin was used.

Prostaglandin. There are many reports on this
abortion technique but most have dealt with testing
the dosage and route of administration. It is still very
much a method under development and in many
countries it is not yet freely available. It has there-

fore been dealt with only briefly in this report, in
spite of the large number of reports available.
The method has attracted a great deal of interest,

for two main reasons: it is associated with a signific-
antly shorter induction-abortion interval than any
other two-stage method, and it has been considered
to be safer than, for instance, saline. The disadvan-
tages are claimed to be the relatively high incidence
of uncomfortable side effects (vomiting, diarrhoea,
and a prolonged period of painful labour) and the
high cost of the drug.
The controlled studies performed (30, 31) com-

paring intra-amniotic prostaglandin with saline in-
stillation confirm the substantially more rapid effect
of prostaglandins and also the higher frequency of
side effects. The higher safety has not, however,
been definitely confirmed. In the study coordinated
by the WHO Task Force on the Use of Prostaglan-
dins for the Regulation of Fertility (31), the rate of
heavy bleeding (500 ml) was reported to be three
times as high with prostaglandins as with saline
(4.5 % as compared with 1.5 %), and surgical evacu-
ation was deemed necessary in 41.3 % of the cases as
compared with 31.8% with saline. A study by the
Center for Disease Control in Atlanta (32), based on
reports from specially designed hospitals or clinics in
the United States using uniform data collection
forms, shows a similar trend of increased frequency
of complications after prostaglandins, particularly
complications such as haemorrhage, infection, and
retention of placental tissue. In this study, prosta-
glandins showed an increased risk of complications
(X 1.6), while the injection-abortion interval was
4.4 hours shorter. Another report from the same
centre (33) describes six cases of death associated
with prostaglandin abortions, giving an approximate
death rate of 10.5 per 100 000 procedures (as
compared with 17.7 per 100 000 for saline, accord-
ing to the Center for Disease Control). This estimate
is very uncertain, however, for several reasons.

Ethacridine lactate. This technique is similar to
that of extra-amniotic instillation of saline: ethac-
ridine lactate, usually in amounts of 50-150 ml, is
instilled through the cervix via an in-dwelling cathe-
ter which is left in place for a few hours. An
intravenous infusion of oxytocin is usually given
either from the time of the injection or after 24
hours if no effect is achieved. A small, controlled,
comparative study (34) with 53 patients aborted
with ethacridine lactate and 53 with extra-amniotic
saline showed a 94% success rate with ethacridine
lactate after 72 hours as compared with 74% for
saline. The difference was significant only between
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the 13th and 16th weeks of pregnancy. The same
author claimed a success rate of 90% with a series of
183 cases aborted with ethacridine lactate. This high
success rate has not been confirmed by other inves-
tigators. In the multicentre study of sequelae of
induced abortion conducted by the Indian Council of
Medical Research (S. Tejuja, personal communica-
tion) the cumulative abortion rate after 48 hours in
190 women aborted with ethacridine lactate was
67%; this increased to 74% in a group of 191
women when oxytocic drugs were added to the
instilled solution. Two cervical ruptures were seen in
the latter group. Himmelmann et al. (35) compared
200 cases aborted with ethacridine lactate with 50
cases of extra-amniotic prostaglandin (PGF2a). The
same criteria for success and complications were
used for the two series but they were conducted at
different times. The PGF2a abortions on the average
had a shorter duration but the cumulative abortion
rate after 48 hours was approximately the same
(77% for ethacridine lactate and 80% for PGF2a.
Ethacridine lactate had an overall complication rate
of 10.5 % as compared with 22.0% for PGF2a and
29.0% for a previous series of 302 cases of abortions
by extra-amniotic saline at the same clinic.

Other methods. Many other two-stage methods
(Utus paste, bougies, coils, etc.) have been used for a
very long time, both by doctors and by indigenous
abortionists, but very few reports exist on their
efficacy and safety. Generally, the impression is that
they are less safe and less effective than the methods
described above (1).
The "super-coil" method has been described by

Karman (36). This method consists of introducing a
number of long, elastic, plastic coils into the uterus
via the cervix and placing them between the uterine
wall and the amniotic sac. They are usually left in
place until the expulsion of the fetus. Karman claims
good results in the 56 cases reported by him but later
evaluations of the technique have not been very
positive. For instance, Mullick et al. (37) report a
series of 77 cases, most of them aborted by a method
combining the coil and an inserted catheter. In this
series, there was one case of sepsis, one of uterine
perforation, and one of major haemorrhage. Berger
et al. (38) followed up 15 cases that were aborted
with the "super-coil" under less than ideal condi-
tions and the overall morbidity (using the same
definitions as the JPSA (4) and the Center for
Disease Control (32) studies) was 60 %. Of these 15
cases, there was one case of uterine perforation
requiring hysterectomy, one peritonitis, and one
severe haemorrhage.

Sikov (39) discusses the possibility of using the
necrotic effect of ultrasound for the purpose of
inducing abortion. He describes two hypothetical
techniques: (a) a diffusion of ultrasound via a probe
in the cervix, and (b) high intensity ultrasound
focused on the placenta. No experimental or clinical
data are given, however. In exploring the usefulness
of this method, as well as that of other high-energy
approaches (X-rays, hyperthermia), consideration
would have to be given not only to safety and
efficacy but also to the potential risk of malforma-
tions or other congenital defects in fetuses surviving
an attempted abortion.

Specific technical aspects of abortion methods

Type of suction cannula used for vacuum aspira-
tion. Many designs of cannula exist: flexible plastic
or rigid metal ones, bent or straight forms, with the
hole on the side or at the tip, one hole or two holes,
etc. The choice of cannula has usually been a matter
of preference or of conviction; few investigators
have tried to evaluate the various types systemati-
cally. The risk of perforation is said to be smaller
with the thin, flexible, two-hole Karman catheter
(40) but problems have sometimes been reported in
connexion with breakage of the flexible tip. Also,
the plastic cannulae have a smaller internal diameter
than the stainless steel ones (in relation to the
external diameter) and thus potentially carry a
higher risk of incomplete evacuation.
The reported low risk of perforation with flexible

cannulae might also be partly related to the fact that
they are normally used without prior dilatation. As
shown above (9), the dilatation itself, as well as
check curettage, is responsible for a large percentage
of all perforations.
Some comparative studies have been done

(41-43) comparing an 8-mm, two-hole, flexible,
plastic cannula with a bent, two-hole metal one of
the same diameter. The results are summarized in
Table 3. These studies indicate that during the
gestational period of 7-10 weeks a two-hole metal
cannula is preferable to a similar one of flexible
plastic material. Another controlled study by
Andolsek et al. (44) compared a two-hole, flexible
cannula and a one-hole, rigid cannula, both plastic.
These authors found a somewhat better perform-
ance with the rigid cannula after 8-10 weeks of
pregnancy. This is of considerable importance in
settings where health services resources are scarce,
since flexible, disposable cannulae are very expen-
sive.
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Table 3. Complications recorded in three controlled studies (in the International Fertility Research Programme)
comparing the use of rigid metal and flexible plastic cannulae for first trimester abortions, at 7-10 weeks (two-
hole design, 8-mm cannula)

Complication rates Tp fcmlcto nmes

Year Type of Number of (per 100 abortions) Type of complication (numbers)Author of publication cannula patients Uterine Cercal Recur-
7-8 9-10 Total Haemor- PID Ueie Cria eur

weeks weeks rhage' perforation laceration rettage

Antonovski 1975 Metal 150 3.0 10.0 6.7 3 4 0 0 0
et al. (41) Plastic 150 13.5b 13.0 13.3 3 12b 0 0 3

Borko 1975 Metal 146 6.5 9.1 7.7 ns 5 0 0 5
et al. (42) Plastic 150 9.9 13.1 11.3 ns 8 0 1 7

Moghadam 1975 Metal 150 7.8 16.6 11.5 4 ns 0 0 0
et al. (43) Plastic 150 12.9 20.0 14.1 1 ns 0 3 3

' Defined as bleeding before discharge, in excess of 100 ml.
b Significant difference (P <0.05).
ns = not stated.

On the other hand, it cannot be concluded from
these studies that the same results will prevail in
abortions carried out in very early pregancy where,
among other differences, a much smaller amount of
fetal and placental tissue has to be removed. In order
to study this aspect more closely, the WHO Task
Force on Sequelae of Induced Abortion is currently
undertaking a controlled multicentre study on in-
duced abortion in very early pregnancy, using a four-
cell, random allocation design, comparing in the
same study rigid versus flexible and one-hole versus
two-hole cannulae. A preliminary analysis of 1284
casesa shows a significantly higher rate of delayed
complications (particularly, postabortal bleeding
and recurrettage and possibly a higher rate of
continued pregnancy with the 5-mm one-hole, metal
cannula.
Ragab (45) devised a special vacuum cannula (jet

ejector cannula or vented cannula) with a jet stream
at the uterine opening designed to propel the
aspirate down through the cannula and thereby
facilitate easy evacuation of the uterus. He has
claimed good results with this equipment. A control-
led study by Arya & Pai (46), comparing the vented
cannula with a standard, non-vented one and using a
random allocation design in a group of 300 women
aborted after 7-10 weeks of gestation, however,
failed to show any significant difference be-
tween the two cannula designs. In fact, if any trend
was to be seen, the vented cannula was associated
with a higher incidence of recurrettage (1.3 % versus
0.0 %) and infection (2.0% versus 0.6 %). The
follow-up rate was high (97.4 and 95.4%).

a Personal communication, Secretariat of the WHO Task Force
on Sequelae of Induced Abortion, M. A. Belsey & K. Edstrom.

Type of vacuum source used for vacuum aspira-
tion. A great variety of equipment is also available
(40), probably even more than with cannulae, in-
cluding high-power electric suction pumps, mechani-
cal foot pumps or hand pumps, and simple and
inexpensive but small-volume vacuum flasks or
syringes. No well-designed studies of complication
rates encountered with these various vacuum
sources seem to have been undertaken. The above-
mentioned WHO Task Force is currently designing
such a controlled study to test, under different
conditions, the safety of the simpler and less expen-
sive equipment as compared with a standard electric
vacuum pump.

Preoperative cervical dilatation. The effect of
forced mechanical dilatation on the "unripe" cervix
in the first trimester of pregnancy remains a controv-
ersial topic. For instance, Johnstone et al. (47) claim
that women in whom the cervix was dilated 12 mm
or more at abortion had a significantly wider cervical
canal when seen 6 weeks later. However, their study
design is not such that any definite conclusions can
be drawn from these data. Hulka et al. (48) de-
veloped a device to measure the total force exerted
per unit of time during the dilatation procedure and
they found that the maximum tissue resistance to the
dilator is usually seen at a dilator diameter of 9 mm,
after which point the resistance rapidly decreases.
This decrease has sometimes been interpreted as
indicating intracervical rupture (" subclinical " or
"microrupture") which it is assumed increases the
risk of cervical incompetence in a future pregnancy
and, thereby, of premature delivery. Meijman (49),
in an excellent review of cervical incompetence and
of the anatomy and physiology of the cervix, ques-



tions the etiological importance of such micro-
trauma.
Recent data indicate that the risks of cervical

incompetence and low birth weight after induced
abortion are probably not as high as is often assumed
(50, 51). The WHO Task Force on Sequelae of
Induced Abortion started a multicentre collabora-
tive study on the outcome of pregnancy after in-
duced abortion in 1973 (52) which, among other
things, indicates that smoking by pregnant women
has a much stronger effect on the risk of low birth
weight than does a previous induced abortion. When
smoking is taken into account, previous abortion still
carries a slightly higher risk of premature delivery in
most of the participating centres, and this risk after
D & C is higher twice than after VA. The hypothesis
that this could be related to the greater cervical
dilatation with the D & C is so far untested.
On the other hand, the etiological importance for

future cervical incompetence of major cervical lacer-
ations seems well established (49). This factor seems
to be of particular importance in considering the use

of D & C after the 12th week when more extensive
dilatation is necessary and, consequently, the risk of
clinically important cervical tears is likely to be
increased. In order to reduce this risk, various
approaches have been tried in order to achieve a

more gradual and " physiological " dilatation and

thereby reduce (or completely abolish) the need for
rapid mechanical dilatation.

Perhaps the most widely used approach is the
introduction of Laminaria tents into the cervix for a

few hours before evacuation by suction or curettage
(see Table 4) (53-55). Laminaria tents are also used
in the second trimester but then they are used in
order to shorten the interval between the instillation
of intrauterine abortifacients and the abortion itself.
This aspect is dealt with below.
The use of long-acting prostaglandin compounds

for preoperative dilatation was first suggested by
Toppozada et al. (56) and they have since been used
in a number of small trials (57-60) (Table 4). There
seems to be no doubt about the effectiveness of both
these regimens in achieving a sufficient dilatation
and, even if the numbers are far too low to establish
the frequency of cervical lacerations and perfora-
tions, there is no reason to expect these to be more

frequent with prostaglandin than with mechanical
dilatation. The use of Laminaria tents in the second
trimester, however, has previously been associated
with an increase in side effects, particularly infec-
tions or perforations and tears of the cervix-isthmus
region (1). More studies are required to determine
the relative risk of these two approaches to
preoperative dilatation compared with the use of
mechanical dilatation only. This is of particular

Table 4. Selected studies on the safety and effectiveness of preoperative cervical dilatation with Laminaria tents
or prostaglandin

Author publiof Type of No Gestational Proportion Cervical Perfora-publicaton
yp

dation Nat.eof stage Failureb dilated injury tions Otherdilatation'(weeks)ts 10 mm compliccornnppublication (weeks) (OA) (s ) ~~~~(No.) (icaion
Hale & Pion (53) 1972 Laminaria 205 1 0 fever 0.9%

manual 676 13 na ns 40 2 fever 0.9%

Eaton et al. (54) 1972 Laminaria 250 6-16 3.2 95 0 0 none stated

Golditch 1974 Laminaris 1000 9.3% 12.0 75 4 0 PID, 2.4%
& Glasser (55) >12 weeks bleeding 1.4%

Toppozada 1973 15-m-PGF2,, 67 9-13 19.0 81 0 0
et al. (56) e.a. or i.a.

Cheng et al. (57) 1975 15-m-PGE2,,, e.a. 25 7-14 12.0 68 0 0 fever, one pal.
0.9% saline, e.a. 25 7-12 100.0 0 3 0 -

Borell et al. (56) 1976 15-m-PGF2., 58 8-13 ns 97 0 0 ns
vaginal

Krishna et al. (59) 1976 15-m-PGF2,, 50 8-12 18.0 80 0 0 less blood loss
vaginal than in control

group

Zoremthangi 1977 15-m-PGF2. 49 9-12 0 100 0 0 1 salpingitis
et al.(60) vaginal

' e.a. = extra-amniotic; i.a. = intra-amniotic
b Failure is here defined as additional manual dilatation required at VA or D & C procedure.
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Table 5. The effect on induction-abortion interval in mid-trimester abortions of augmentation with oxytocin or
prostaglandin alone versus oxytocin or prostaglandin plus Laminaria tent

Mean Retained and/orYear No. ofabrin prdcsn/o
Author of intilaiood____infection___

publication patients Method ation products Fectinterval (hours) No. % No. %No. % No~~.

Hanson et al. (63) 1974 26 saline only 41.3 4 15 0 0
25 saline and oxytocin 30.7 0 0 1 4
91 saline and oxytocin and Laminaria 24.9 19 21 16 18

Golditch 1975 42 urea and oxytocin 29.4 8 19 1 2
& Solberg (62) 33 urea and oxytocin and Laminaria 21.3 6 18 1 3

Stubblefield 1975 previous PGF2,, i.a. 29.4 ns ns
et al. (64) study

230 PGF2., i.a., and pre-treatment with Laminaria' 14.3 ns ns
26 PGF2,, i.a., and simultaneous Laminaria 18.6 ns ns

' Laminaria tents inserted 14-16 hours before prostaglandin instillation.

importance in the period from 9 to 10 weeks of
gestation onwards.
Van den Bergh et al. (61) have reported on the

use of prostaglandin E2 orally for the same purpose.
They used it before second trimester abortions by
D & C and claim good results in a "double blind"
study. However, their results are difficult to evaluate
because of the small number of patients and the
criteria used for assessing the degree of success.

Augmentation of uterine contractions in two-stage
abortions. It is common practice to try to shorten the
often long interval between the instillation of an

intrauterine solution and the expulsion of the fetus
by the addition of oxytocin in intravenous infusions
(see Table 5) (62-64). It seems now to be commonly
agreed that the infusion should be started immedi-
ately or within a few hours of the instillation in order
to shorten the interval significantly. On the other
hand, if carelessly monitored, this technique in-
creases the risk of water intoxication (19). Cohen &
Ballard (20) found that the risk of coagulopathy was
increased if oxytocin administration was started
early.

Laminaria tents inserted before or at the time of
instillation of hypertonic saline or urea do reduce the
time interval (13). The tents do not seem to increase
much, if at all, the effect of oxytocin when the two
methods are combined (see Table 5) but possibly
increase the risk of complications. The combination
of prostaglandin and Laminaria tents also seems to
shorten the time interval. None of the studies
referred to here, however, were controlled trials;
they were either studies of various techniques used
simultaneously but in an ad hoc fashion within one

clinic, or consecutive studies comparing results be-
fore and after a deliberate change in technique.

Some authors have reported a relatively high
incidence of cervical rupture or laceration with the
use of prostaglandin (Table 6) (65-67). Whether
these reports are reliable is difficult to say, since
most authors do not specifically record or report this
complication and since so many small studies using
different regimes and variations have been pub-
lished. From the above studies, as well as others (68,
69), it seems that almost all of the injuries occurred
in young primigravidae, often when prostaglandin
and oxytocin were combined. It seems likely that the
risk of such ruptures could be decreased if over-
stimulation of uterine contractions could be avoided
and the dilatation achieved by a combination of
pharmacological and gentle mechanical stimulation,
as discussed above in relation to preoperative dilata-
tion in one-stage methods. Duenhoelter et al. (70)
used Laminaria tents simultaneously with PGF2a
installation in 116 second trimester patients (62
nulliparous) and had only two cervical injuries, an
incidence of 1.8% as compared with 3.3% in his
previous study (67), where there were no nullipar-
ous patients. A larger, controlled study is obviously
needed to prove this hypothesis.

Table 6. Incidence of cervical laceration in connexion
with mid-trimester abortions induced by PGF2.:
selected clinical reports

Year No. of Cervical rupture
Author of ptetpublication patients No. %

Kajanola et al. (64) 1974 412 5 1.21

Anderson & Steege (66) 1975 600 4 0.67

Duenholter & Gant (67) 1975 122 4 3.28
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The combination of prostaglandins with in-
trauterine instillation of hypertonic solutions has
also been tested (71-74) and it seems that prosta-
glandin does shorten the interval, as compared with
the use of urea or ethacridine lactate alone, even if
the trials were not always controlled ones and the
simultaneous use of oxytocin is not clearly reported.
On the other hand, prostaglandin does add signific-
antly to the discomfort of the patient (nausea,
vomiting, diarrhoea, cramps) and two of the authors
(71, 72) mention cervical injury as a problem; for
example, Craft (72) reported 5 such injuries out of
110 patients treated with prostaglandin plus urea.

TECHNICAL ASPECTS IN RELATION
TO GESTATIONAL STAGE

Any of the techniques of induced abortion men-
tioned above can be used more or less at any stage
of pregnancy. However, the different methods will
be associated with different problems according to
the stage of pregnancy. These problems are dis-
cussed here in relation to planning of services and
training of staff.

First trimester

4-6 weeks gestation. The techniques most com-
monly used during this early period are: (a) the
" menstrual regulation" (MR) or "endometrial
aspiration" technique, which involves the use of a
cannula of 4-5 mm diameter, a 50-ml syringe or
any other vacuum source and usually no anaes-
thesia or dilatation of the cervix; and (b) long-
acting prostaglandin compounds administered in-
travaginally or into the uterus.
The risk of complications during this period

seems to be substantially lower than for abortions
at any other period (40, 75) and the possible
differences between methods are thus of little im-
portance. More relevant issues for discussion are,
for example: the acceptability of the method by
consumers and providers; the effectiveness and
efficiency of the method; and the level of skill
required for its use. This last topic is discussed
below. Concerning acceptability, it is obvious that
research will have to be locally designed and car-
ried out and that any conclusions will rarely be
generally applicable. Major questions concerning
the effectiveness of the method include: the pro-
portion of women operated upon who were in fact
not pregnant; and the failure rate in terms of
continued pregnancy.

The proportion of unnecessary procedures is
greater if MR is undertaken very early after the
date of the missed period and if pregnancy testing
is not done. Miller et al. (76) analysed data from
7885 cases, in 14 countries, in which MR had been
carried out by suction and in which histopathologi-
cal analysis and a urinary pregnancy test were
performed in all cases (study performed within the
International Fertility Research Programme).
Under these conditions, 68% of the patients
undergoing MR in week 5-6 were in fact preg-
nant; during the 5th week this percentage was
below 50%. A positive pregnancy test was shown
to be accurate in over 90% of cases, although the
accuracy was somewhat lower in the 5th week.
Women with a negative test were pregnant in
about 40% of cases. The authors found that wo-
men younger than 20 or older than 40 years were
less likely to be pregnant if the menses were
delayed. Bongaarts & Tietze (77), using a compu-
ter model to simulate reproductive events, com-
firmed this at a hypothetical level. They also pre-
dicted that (presuming no contraception were
used) 90% of the women in the age group 20-39
years would be pregnant if the menses were delay-
ed for two weeks, while only 80% of the women
over 40 years and 70% of the teenagers would be
pregnant after the same period of amenorrhoea.
For women using hormonal contraception, the re-
lative risk of being pregnant if menses were de-
layed would be much lower, only 20 %.

This would imply that, when dealing with these
latter age groups, it is more cost-effective and also
less of a risk to health to postpone an intervention
until a positive diagnosis of pregnancy has been
established. This can be done either by using a
pregnancy test at the first visit and, if this is
negative repeat it later, or by performing a repeat
clinical examination at a later stage if pregnancy
tests are not available.
The failure rate (in terms of continued preg-

nancy) has been studied for the MR procedure by
Pachauri & Fortney (75). They report data on
6542 procedures from 26 clinics in 7 countries,
with a stated follow-up rate of 79-100%. The
overall rate of continued pregnancy in those wo-
men who were actually pregnant at the time of the
MR procedure was 1.2 %. There were considerable
variations in patient material, procedures used,
etc., between the centres, however, and the failure
rate also varied considerably, the lowest being
0.0 % and the highest 3.5 %. The data from a
WHO study on the effect of different cannula
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designs in early abortion by suction, referred to
above, also indicate that continued pregnancy is a

more common problem after intervention at 4-6
weeks than in the later stages of pregnancy.

7-12 weeks gestation. In this period of pregnan-

cy the VA and D & C methods are clearly prefer-
able to either hysterotomy or any two-stage
method, since they carry a considerably lower risk
of complications (4, 32), and are associated with a

shorter duration of hospitalization (if any) and
lower costs. The controlled, comparative studies
(Tables 1 and 2) indicate that VA is somewhat
safer in the first half of this period; in the second
half, the risk seems to be fairly equal.

Diagnosis of pregnancy can be more accurately
performed by clinical examination after the sixth
week and the accuracy of the pregnancy tests is
high; therefore the question of unneccesary proce-

dures is relatively unimportant at this stage of
pregnancy. Also, continued pregnancy seems to be
much less of a problem than with very early abor-
tions (4).

Second trimester

Early second trimester (13-16 weeks gestation).
Previously it was assumed in most clinics, and
taught in most medical schools, that only modern
two-stage methods or hysterotomy were justifiable
in the second trimester. Both D & C and VA were

considered too difficult and risky to be performed
after the 12th week of pregnancy. In the period of
13-15 weeks pregnancy it is more difficult to
perform amniocentesis and intra-amniotic instilla-
tion of hypertonic solutions. In centres using main-

ly this technique it has therefore often been
accepted practice to postpone the abortion until

after the 15th week. This approach naturally in-
volves considerable disadvantages for the women.

Van den Bergh (78) describes a modification of
the classical D & C method for use in the second
trimester. Briefly, the technique consists of: (a)
infiltration of the cervix with a solution containing
a local anaesthetic and noradrenaline; (b) slow
and cautious dilatation of the cervix to "an ade-
quate aperture", usually 16 mm, occasionally
more, but with a maximum of 20 mm; (c) evacua-

tion of fetus and placenta with strong ovum for-
ceps; and (d) after-curettage with a sharp curette.
He claims a low complication rate; in fact, he
reports only 0.2% perforations in 4558 cases

during the second trimester.
Variations of this dilatation and evacuation

(D & E) technique have gained popularity during
the last few years. Table 7 lists data from the
JPSA/Centre for Disease Control study (32), as

well as from two other large descriptive studies
(79, 80). It seems fairly clear from these studies
that the best method for the period 13-16 weeks
is the D & E method described above. However, a

word of caution is needed. In interpreting the data
in Table 7, it must be borne in mind that they are

purely descriptive and collected in a generally un-

controlled fashion. Consequently, any conclusions
drawn should be used only as the basis for very
cautious statements or for the formulation of
hypotheses for further study. The data are strongly
biased in that the technique of D & E tends to be
used only by the most skilled and experienced
operators in the reporting clinics (C. Tietze, per-
sonal communication), while the saline method is
used by people with considerably less skill and
training. Also, a relatively high incidence of cervi-
cal injury has been reported and this could be a

Table 7. The use of dilatation and evacuation (D & E) in the second trimester; selected descriptive studies

Year No of Gestational Complication rates (per 100 abortions)
Author of

pains
period Method Cervical Uterine Retained

publication patients (weeks) Total Major injury perforation products

Brenner & Edelman (79) 1974 442 16-18 saline 10.6' ns 0.7 - 2.5b
186 13-15 VA 21.5 ns 10.2 - 3.2 b
152 13-15 D & C 12.5 ns 3.3 - 4.6b

Center for Disease Control (32) 1976 8662 13-20 saline ns 1.78 0.57 0.05 29.38
6213 13-20 D & E ns 0.69 1.16 0.32 0.90

Hodari et al. (80) 1977 2500 13-20 D & E 2.77 1.65 0.32c 0.08 0.20

a Not including retained placenta.
b Recurettage due to postabortal bleeding.
C Only injuries requiring suture.
ns = not stated.
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potentially more serious problem in the group of
women applying for second trimester abortion,
since the percentage of young primigravidae often
tends to be higher in this group (4). This risk
could perhaps be reduced to some extent by using
a combination of techniques for dilatation of the
cervix, as discussed above.

Late second trimester (17 weeks and over). Few
data are available on the risks of the various
techniques in this period of gestation but the JPSA/
Center for Disease Control study (32) indicates that
while there is a steady increase in the relative risk of
complications during the first trimester and up to
13-16 weeks when using the VA or D & E method
(at 10 weeks the relative risk is 57 % higher than at
8 weeks, at 12 it is 91 % higher and after 13 weeks
200% higher), there is not much difference in risk
between early and late second trimester abortions
whatever method is used.
The characteristics of the comparatively small

group of women coming for abortion after 16 weeks
of pregnancy differ very markedly from those of the
total population of abortion-seeking women. For
obvious reasons, there will be an over-representa-
tion of women with an ambivalent attitude to
abortion or with pregnancies that were originally
wanted pregnancies but for which interruption was
sought for various reasons (maternal illness, fetal
indications, etc.). Therefore, the psychological and
humanitarian aspects of abortion will be relatively
more important in relation to the choice of method
in this group than in women seeking abortion at an

earlier stage.

TECHNICAL ASPECTS OF INDUCED ABORTION
IN RELATION TO HEALTH SERVICES

Outpatient versus inpatient care

Many reports have shown that first trimester
abortion by suction can safely be carried out without

hospitalizing the patient (1). These have all been
descriptive reports, usually including a certain bias
resulting from preoperative screening of the pa-

tients. The WHO Task Force on the Sequelae of
Induced Abortion has carried out a rigidly con-

trolled study of outpatient versus inpatient care in
Yugoslavia and Singapore (8). In Yugoslavia, 3004
healthy women, 7-12 weeks pregnant, participated
in the study and in Singapore 1466. These women

were randomly allocated to study groups; operative
procedures, care, and follow-up were standardized.
The follow-up rate was close to 100%. In neither
centre was there any large difference in complication.
rates; overnight observation did not decrease the
frequency or length of later hospitalizations for
abortion complications.
One report (81) claimed a higher risk for outpa-

tient abortions (Table 8). However, the report only
takes mortality into consideration and, considering
the low overall mortality due to abortion, particu-
larly first trimester abortion, the number of cases

involved is far too low to support any valid conclu-
sions. This study does emphasize, however, that
hysterotomy is an unsafe outpatient procedure. The
two outpatient deaths in the second trimester were
both in connexion with hysterotomy and both were
reported by the same doctor who had performed a
total of 18 outpatient hysterotomies.

Anaesthesia

One of the main advantages with very early
suction abortions (MR) is that the procedure can
normally be carried out without anaesthesia, since
dilatation is not required. For two-stage abortions,
anaesthesia is not required for the procedure of
intrauterine instillation; indeed, it is often consi-
dered to be contraindicated. During the labour

Table 8. Mortality among 145 547 abortions performed in New York, July 1970 to
December 1972a

First trimester ( g12 weeks) Second trimester (>12 weeks) Total
Type No. of No of Deaths per No of No of Deaths per death rate

abortions deaths abortions abortions deaths abortions abortions

In hospital 48 740 1 2.1 21 746 2 9.2 4.3

Out of hospital 70 862 4 5.6 4 199 2 47.6 8.0

Total 119 602 5 4.2 25.945 4 15.4 6.2

aTaken from Stroh et al. (81).
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stage, analgesia is usually sufficient. Continuous
anaesthesia with epidural block or paracervical infu-
sion of local anaesthetics would often be beneficial
at this stage, but the latter in particular might
increase the risk of haemorrhagia, retention of the
placenta, and infection. Grunstein et al. (82) re-
ported on the use of epidural anaesthesia in 78 mid-
trimester abortions (out of which only 9 were
induced abortions) and claimed a decreased
psychological reaction to the abortion.
The above-mentioned WHO Task Force study by

Andolsek et al. (8) also compared local and general
anaesthesia in first trimester VA by random alloca-
tion of patients. There was no difference in immedi-
ate complications such as haemorrhage, although the
volume of the aspirate was slightly increased with
general anaesthesia in both centres. The rate of
recurettage was increased with local anaesthesia in
one centre but not in the other. This might have
been due to the fact that the local anaesthesia
technique had been recently introduced in the first
centre and the doctors had had less experience
with it.

Concurrent sterilization

The issue of whether a sterilization requested by
the abortion-seeking woman should be performed at
the same time as the abortion or after an interval of a
few weeks has been extensively discussed in a
previous review (12). At that time, a controlled
study was suggested in which patients requesting
abortion and sterilization, and volunteering to par-
ticipate, would be randomly allocated to one of two
groups: (a) sterilization concurrent with first tri-
mester suction abortion, and (b) sterilization after a
six-week interval. This study is currently in progress
in Singapore, supported by the WHO Task Force on
the Sequelae of Induced Abortion. A preliminary
report (M. A. Cheng, personal communication,
1978) of the first 273 cases shows no major differ-
ences in the cumulative complication rates from the
abortion and the sterlilization procedures. There was
a 30% drop-out rate in the second group of women,
who changed their mind before the sterilization. It
should be pointed out, however, that this in fact only
represents a drop-out rate of 6% in the total
population of women requesting both abortion and
sterilization, since 80% of the women did not want
to accept random allocation but specifically de-
manded a concurrent sterilization and therefore
were excluded from the study.

Who should perform abortions?
Another advantage often claimed for the MR

technique is that it can be performed by non-medical
personnel. Scotti & Karman (83) reported on the
performance (under medical supervision) of eight
women para-professionals who carried out 774
abortions at up to and including 10 weeks of
pregnancy. The follow-up rate was 92% and the
total complication rate was given as 1.3 %. The
continued pregnancy rate was 0.43 % in the whole
group, of which 0.94 %was before the 7th week. No
indication is given, however, of how these para-
professional women were selected and trained.
Loghmani et al. (84) reported on 799 MR proce-

dures carried out before the 7th week of pregnancy
by trained nurse/midwives in two family planning
clinics in Iran. During the first part of the study, the
complication rate was very high indeed (a total
complication rate of 29.6%, mainly bleeding and
infection, 10.6% repeat curettage, and 2.1 % con-
tinued pregnancy). This was explained by the
authors as being due to the inexperience of the
nurses, who had apparently received only minimal
training, and to faulty equipment. After new equip-
ment was brought in and a more intensive training
course was given, the results improved remarkably,
the rates of complications, repeat curettage, and
continued pregnancy being 4.0 %, 0.2 %, and 0.0 %,
respectively.
These two studies indicate that at least some non-

medical personnel can safely perform abortion by
vacuum aspiration if properly trained. There is no
reason to suppose that they could not also be trained
to perform extra- or intra-amniotic instillation of
hypertonic solutions or prostaglandins in healthy
women, if resource conditions made this desirable or
necessary. However, this brings up another research
area which so far does not seem to have been
tackled, namely, how to define criteria for selection
of candidates for training in abortion techniques and
whether the training approaches currently used yield
the best results. This, of course, also applies in
theory to the training of physicians in abortion care.
In reality, however, the selection process as far as
physicians are concerned seems usually to be one of
self-selection following a long period of in-service
training in general surgical and diagnostic skills, a
process which is difficult to study. Nevertheless, for
countries where there is a need for large-scale
expansion of services for induced abortion and
sterilization, at least an evaluation of the various
approaches to technical refresher training should be
untertaken.
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RItSUM8

L'AVORTEMENT PROVOQUE: TECHNIQUES, CONSEQUENCES POUR LA SANTE,

PROBLEMES CONNEXES SOULEVgS - REVUE DE LA LrItRATURE

La revue de la litterature presentee ici montre que la
regulation menstruelle pratiquee entre la cinquieme et la
septieme semaine de la grossesse n'est pas toujours aussi
totalement denuee de risque qu'on l'a parfois pretendu.
Elle comporte en particulier un taux d'echec plus eleve que
l'avortement par aspiration effectue plus tardivement et qui
se traduit par la poursuite de la grossesse.

L'aspiration par depression reste toujours la methode de
choix jusqu'au debut de la onzieme semaine de grossesse.
Au-dela, elle parait legerement plus hasardeuse que la
m6thode de dilatation-curetage, D & C. Passe la dixieme
semaine, la dilatation cervicale preoperatoire semble utile,
meme si son efficacite preventive contre les dechirures
cervicales et la beance consecutive du col chez les primi-
gestes reste a prouver de maniere formelle.
Pour les avortements du second trimestre, des 6tudes

contr6l6es a effectuer entre la treizieme et la quinzieme
semaine restent absolument necessaires en vue de compa-

rer la technique D & C modifiee, qui connait une populari-
te croissante, avec diverses methodes en deux temps, aussi
bien sur le plan de la securite que du rapport prix-efficacite.
Pour les avortements du second trimestre, le recours aux
prostaglandines n'a pas entierement tenu sa promesse de
technique relativement exempte de risque; ce procedd
diminue, cependant, l'intervalle qui s'ecoule entre l'admi-
nistration du produit abortif et l'expulsion du foetus.
La recherche s'est beaucoup moins interessee aux as-

pects de l'avortement qui ne sont pas purement techniques.
Par exemple, on sait tres peu de chose sur l'acceptabilite de
diverses methodes d'avortement et d'anesthesie aux yeux
des femmes enceintes et du personnel hospitalier. II est
egalement indispensable d'etudier plus a fond l'interaction
qui s'etablit entre les femmes enceintes et les prestataires
des services en question a differents niveaux, et sur la
maniere dont ce ph6nomene affecte le comportement
ulterieur des femmes a l'egard de la maternite.

REFERENCES

1. EDSTROM, K. Early complications and late sequelae of
induced abortion: a review of the literature. Bulletin of
the World Health Organization, 52: 123-139 (1975).

2. ANDOLSEK, L. The Ljubljana Abortion Study: 1971-
73. Bethesda (USA), National Institute of Health,
Center for Population Research, 1974.

3. HODGSON, J. E. & PORTMANN, K. C. Complications of
10,453 consecutive first trimester abortions: a pros-
pective study. American journal of obstetrics and
gynecology, 120 (6): 802-807 (1974).

4. TIETZE, C. & LEWIT, S. Joint programme for the study
of abortion (JPSA): early medical complications of
legal abortions. Studies in family planning, 3 (6): 97-
122 (1972).

5. EDELMAN, D. A. ET AL. The effectiveness and compli-
cations of abortion by dilatation and VA versus
D & C. American journal of obstetrics and gynecology,
119 (4): 473-480 (1974).

6. MOBERG, P. ET AL. The hazards of vacuum aspiration
in late first trimester abortions. Acta obstetricia et
gynecologica scandinavica, 54: 113-118 (1975).

7. WULFF, G. J. & FREIMAN, S. M. Elective abortion:
complications seen in a freestanding clinic. Obstetrics
and gynecology, 49 (3): 351-357 (1977).

8. ANDOLSEK, L. ET AL. The safety of local anaesthesia
and out-patient treatment: a controlled study of
induced abortion by vacuum aspiration. Studies in
family planning, 8 (5): 118-125 (1977).

9. MOBERG, P. Uterine perforation in connection with
vacuum aspiration for legal abortion. International
journal of gynecology and obstetrics, 14: 77-80
(1976).

10. WHO Technical Report Series, No. 623, 1978 (In-
duced abortion. Report of a WHO Scientific Group).

11. NOTTAGE, B. J. & LISTON, W. A. A review of 700
hysterotomies. British journal of obstetrics and gy-
necology, 82 (4): 310-313 (1975).

12. EDSTROM, K. The relative risks of sterilization alone
and in combination with abortion. Bulletin of the
World Health Organization, 52: 141-148 (1975).

13. CHAUDRY, S. L. ET AL. Pregnancy termination in mid-
trimester-a review of major methods. Population
reports, Series F, 5: 65-84 (1976).

14. GUSTAVII, B. Intraamniotic and extraamniotic injec-
tion of sodium chloride solution. American journal of
obstetrics and gynecology, 118: 218-222 (1974).

15. LLEWELYN-JONES, D. ET AL. Extraovular hypertonic
saline for the induction of abortion in the second
quarter of pregnancy. Australia and New Zealand
journal of obstetrics and gynecology, 15: 31-35
(1975).

16. WATrEVILLE, H. DE. Therapeutic interruption of
pregnancy by intraamniotic injection of 10% saline
solution. Proceedings of the Royal Society of Medicine,
62: 828-830 (1969).



TECHNIQUES OF INDUCED ABORTION 495

17. GHOSH, A. K. ET AL. Intraamniotic hypertonic saline
(5 per cent) for mid-trimester abortion. Journal of
obstetrics and gynecology (New Delhi), 25 (5): 607-
609 (1975).

18. AHMAD, A. J. ET AL. Water intoxication associated
with oxytocin infusion. Postgraduate medical journal,
51: 249-251 (1975).

19. LAUERSEN, N. H. & BIRNBAUM, A. J. Water intoxica-
tion associated with oxytocin administration during
saline-induced abortion. American journal of obstetrics
and gynecology, 121: 2-6 (1975).

20. COHEN, E. & BALLARD, C. A. Consumptive coa-
gulopathy associated with intraamniotic saline instilla-
tion and the effect of intravenous oxytocin. Obstetrics
and gynecology, 43 (2): 300-303 (1974).

21. EDSTROM, K. & ODAR-CEDERLOF, I. Therapeutic
abortion by means of intrauterine instillation of hyper-
tonic saline: the occurrence of hemolysis following
intravascular injection. International journal of gyne-
cology and obstetrics, 12: 35-45 (1974).

22. LAROS, R. K. ET AL. Coagulation changes in saline-
induced abortion. American journal of obstetrics and
gynecology, 116: 277-286 (1973).

23. TALBERT, L. M. ET AL. Studies on the pathogenesis of
clotting defects during salt-induced abortions. Ameri-
can journal of obstetrics and gynecology, 115: 656-662
(1973).

24. WALTMAN, R. ET AL. Effect of aspirin on bleeding time
during elective abortion. Obstetrics and gynecology, 48
(1): 108-110 (1976).

25. BURKMAN, T. R. ET AL. Coagulopathy with mid-
trimester induced abortions: association with hyper-
osmolar urea administration. American journal of
obstetrics and gynecology, 127 (5): 533-536 (1977).

26. MACKENZIE, I. Z. ET AL. Coagulation changes during
second trimester abortion induced by i.a. PGE2 and
hypertonic solutions. Lancet, 2: 1066-1069 (1975).

27. SMITH, W. G. ET AL. Induction of mid-trimester
abortion with intraamniotic urea and i.v. oxytocin.
American journal of obstetrics and gynecology, 127
(3): 228-231 (1977).

28. WEINBERG, P. C. ET AL. Intraamniotic urea for induc-
tion of mid-trimester pregnancy termination: a further
evaluation. Obstetrics and gynecology, 45 (3): 325-
327 (1975).

29. SMITH, R. J. & NEWTON, J. Double-blind study on i.a.
urea and hypertonic saline for therapeutic abortion.
Journal of obstetrics and gynecology of the British
Commonwealth, 80: 135-137 (1973).

30. BERGER, G. S. & EDELMAN, D. A. A clinical compari-
son of PGF2, and intraamniotic saline for induction of
mid-trimester abortion. Annales chirurgiae et gy-
naecologiae Fenniae, 66 (1): 55-58 (1977).

31. WHO TASK FORCE ON THE USE OF PROSTAGLANDINS
FOR THE REGULATION OF FERTILITY. Comparison of
intraamniotic prostaglandin F2a and hypertonic saline
for induction of second-trimester abortion. British
medical journal, 1: 1373-1376 (1976).

32. CENTER FOR DISEASE CONTROL, US DEPARTMENT OF
HEALTH, EDUCATION AND WELFARE. Comparative
risks of three methods of mid-trimester abortion.
Morbidity and mortality weekly report, 25 (46): 370-
375 (1976).

33. CATES, W., JR ET AL. Abortion deaths associated with
the use of PGF2a. American journal of obstetrics and
gynecology, 127 (3): 219-222 (1977).

34. INGEMANSSON, C. A. Legal abortion by extraamniotic
instillation of Rivanol in combination with rubber
catheter insertion into the uterus after the twelfth
week of pregnancy. American journal of obstetrics and
gynecology, 115 (2): 211-215 (1973).

35. HIMMELMANN, A. ET AL. Induction of second trimester
abortion: comparison between Rivanol and PGF2a
regarding time factors and complications. Contracep-
tion, 12 (6): 645-654 (1975).

36. KARMAN, H. The paramedic abortionist. Clinical ob-
stetrics and gynecology, 15 (2): 379-387 (1972).

37. MULLICK, B. ET AL. Termination of pregnancy with i.u.
devices. American journal of obstetrics and gynecolo-
gy, 116: 305-308 (1973).

38. BERGER, G. S. ET AL. Termination of pregnancy by
" super coils ": morbidity associated with a new
method of second trimester abortion. American jour-
nal of obstetrics and gynecology, 116: 297-304 (1973).

39. SIKOV, M. R. Ultrasound: its potential use for the
termination of pregnancy. Contraception, 8: 429-438
(1973).

40. VAN DEN VLUGT, T. & PIOTROW, P. T. Menstrual
regulation update. Population report, Series F, 4: 49-
64 (1974).

41. ANTONOVSKI, L. ET AL. A comparative study of metal
and plastic (Karman) cannulae for first trimester
abortion by suction curettage. International journal of
gynecology and obstetrics, 13: 33-38 (1975).

42. BORKO, E. ET AL. First trimester abortion by vacuum
aspiration. Annales chirurgiae et gynaecologiae Fen-
niae, 64: 320-325 (1975).

43. MOGHADAM, S. S. ET AL. A comparision of metal and
plastic cannulae for performing VA during the first
trimester of pregnancy. In: International Fertility Re-
search Programme, Chapel Hill, North Carolina, USA,
1975 (PT Series No. 73).

44. ANDOLSEK, L. ET AL. A comparison of flexible and
non-flexible cannulae for performing first trimester
abortions. International journal of gynaecology and
obstetrics, 14: 199-204 (1976).

45. RAGAB, M. I. Jet ejector vacuum cannula for abortion.
Contraception, 4 (3): 199-201 (1971).

46. ARYA, K. D. & PAI, D. N. Vented versus non-vented
suction cannulae for first trimester abortion. In: Pro-
ceedings of the VIth Asian Congress of Obstetrics and
Gynaecology, Kuala Lumpur, Malaysia, 20-27 July
1974. Kuala Lumpur, 1975, pp. 382-388.

47. JOHNSTONE, F. D. ET AL. Cervical diameter after
suction termination of pregnancy. British medical
journal, 1: 68-69 (1976).



496 K. EDSTROM

48. HULKA, J. F. ET AL. A new electronic force monitor to
measure factors influencing cervical dilation for VC.
American journal of obstetrics and gynecology, 110
(2): 166-173 (1974).

49. MEIJMAN, F. Late somatische complicaties van abortus
provocatus [Late somatic sequelae of induced abortion]
(Dutch with English summary), Holland, Stimezo-
Nederland (1977).

50. DALING, J. R. & EMANUEL, I. Induced abortion and
subsequent outcome of pregnancy. Lancet, 1: 170-172
(1975).

51. HOUGE, C. J. Low birth weight subsequent to induced
abortion. American journal of obstetrics and gynecolo-
gy, 123 (7): 675-681 (1975).

52. WHO TASK FORCE ON THE SEQUELAE OF INDUCED
ABORTION. The association of induced abortion with
adverse outcome in the subsequent pregnancy. In:
Risks, benefits and controversies in fertility control.
Hagerstown, Maryland, Harper and Row, 1978,
pp. 368-389.

53. HALE, R. W. & PION, R. J. Laminaria. Clinical
obstetrics and gynecology, 15 (3): 829-850 (1972).

54. EATON, C. J. ET AL. Laminaria tent as a cervical dilator
prior to aspiration-type therapeutic abortion. Obstet-
rics and gynecology, 39 (4): 533-537 (1972).

55. GOLDITCH, I. D. & GLASSER, M. H. The use of
laminaria tents for cervical dilatation prior to VA
abortion. American journal of obstetrics and gynecolo-
gy, 119 (4): 481-485 (1974).

56. TOPPOZADA, M. ET AL. Administration of 15-methyl-
prostaglandin-F2, as a pre-operative means of cervical
dilatation. Prostaglandins, 4: 371-379 (1973).

57. CHENG, M. C. E. ET AL. Preoperative cervical dilata-
tion with 15 (S)-15 methyl PGE2 methyl ester in first
trimester nulliparae. A double blind study. Contracep-
tion, 12 (1): 59-67 (1975).

58. BORELL, U. ET AL. Successful first trimester abortion
with 15(S)-15 methyl PGF2a-methyl ester vaginal
suppositories. Contraception, 13 (1): 87-94 (1976).

59. KRISHNA, U. R. ET AL. Evaluation of 15-M-PGF2a
vaginal suppositories for cervical dilatation and second
trimester pregnancy termination. Contraception, 14
(6): 661-670 (1976).

60. ZOREMTHANGI, B. ET AL. Evaluation of two dose
schedules of 15(S)-15 methyl PGF2a methyl ester
vaginal suppositories for dilatation of cervix prior to
VA for late first trimester abortions. Contraception, 15
(3): 285-293 (1977).

61. VAN DEN BERGH, A. S. ET AL. Preoperative cervical
dilatation by oral PGF2a. Contraception, 14 (6): 631-
638 (1976).

62. GOLDITCH, I. M. & SOLBERG, N. Induction of mid-
trimester abortion with intraamniotic urea, intraven-
ous oxytocin and laminaria. Journal of reproductive
medicine, 15 (6): 225-228 (1975).

63. HANSON, F. W. ET AL. Laminaria digitata in saline
abortions. Obstetrics and gynecology, 43: 761-764
(1974).

64. STUBBLEFIELD, P. G. ET AL. Laminaria augumentation
of intraamniotic PGF2a for midtrimester pregnancy
termination. Prostaglandins, 10 (3): 413-422 (1975).

65. KAJANOLA, P. ET AL. Rupture of the cervix in prostag-
landin abortions. Journal of obstetrics and gynaecology
of the British Commonwealth, 81: 242-244 (1974).

66. ANDERSON, G. G. & STEEGE, J. F. Clinical experience
using intramniotic PGF2a for midtrimester abortion in
600 patients. Obstetrics and gynecology, 46 (5): 591-
595 (1975)-

67. DUENHOELTER, J. H. & GANT, N. F. Complications
following PGF2.-induced midtrimester abortion. Ob-
stetrics and gynecology, 46 (3): 247-250 (1975).

68. BRADLEY-WATSON, P. J. ET AL. Injuries of the cervix
after induced midtrimester abortion. Journal of ob-
stetrics and gynaecology of the British Commonwealth,
80: 284-285 (1973).

69. PURANDARE, V. N. ET AL. Cervico-vaginal injuries in
cases of second trimester termination of pregnancy.
Prostaglandins, 13 (2): 349-354 (1977).

70. DUENHOELTER, J. H. ET AL. Concurrent use of PGF2a
and laminaria tents for induction of mid-trimester
abortion. Obstetrics and gynecology, 47 (4): 469-472
(1976).

71. BURKMAN, R. T. ET AL. Intraamniotic urea and PGF2a
for midtrimester abortion: a modified regimen.
American journal of obstetrics and gynecology, 126
(3): 328-333 (1976).

72. CRAFT, I. Intraamniotic urea and low-dose PGE2 for
midtrimester termination. Lancet, 1: 1115-1116
(1975).

73. MARTIN, J. N. ET AL. Early second trimester abortion
by the e.a. instillation of Rivanol solution and a single
PGF2. dose. Contraception, 11 (5): 523-532 (1975).

74. WELLMAN, L. & JACOBSON, A. Intraamniotic prostag-
landin F2a and urea for midtrimester abortion. Fertil-
ity and sterility, 27 (12): 1374-1379 (1977).

75. PACHAURI, S. & FORTNEY, J. A. Menstrual regulation:
an international overview. In: International Fertility
Research Programme, Chapel Hill, North Carolina,
USA, 1975 (M.R. Series No. 22).

76. MILLER, E. R. ET AL. Early vacuum aspiration:
minimizing procedures to non-pregnant women. Fami-
ly planning perspectives, 8 (1): 33-38 (1976).

77. BONGAARTS, J. & TIETZE, C. The efficiency of
"menstrual regulation" as a method of fertility con-
trol. Studies in family planning, 8 (10): 268-272
(1977).

78. VAN DEN BERGH, A. S. De "metode Finks": en
alternatieve technieken voor therapeutische zwangers-
chapsafbreking in het tweede trimester van de graviditet
[The "Finks method": an alternative technique for
therapeutic termination of midtrimester pregnancies]
(Dutch, with English summary). The Hague, Nether-
lands, Stimezo-Nederland, 1977.

79. BRENNER, W. E. & EDELMAN, D. A. Dilatation and
evacuation at 13-15 week gestation versus i.a. saline
after 15 week gestation. Contraception, 10 (2): 171-
180 (1974).



TECHNIQUES OF INDUCED ABORTION 497

80. HODARI, A. A. ET AL. Dilatation and curettage for
second trimester abortions. American journal of ob-
stetrics and gynecology, 127 (8): 850-854 (1977).

81. STROH, G. ET AL. Performing second trimester abor-
tions. New York State journal of medicine, 75: 2168-
2170 (1975).

82. GRUNSTEIN, S. ET AL. Epidural analgesia in mid-
trimester abortion. International journal of gynaecolo-
gy and obstetrics, 14 (3): 257-260 (1976).

83. ScoTTI, R. J. & KARMAN, H. L. Menstrual regulation
and early pregnancy termination performed by para-
professionals under medical supervision. Contracep-
tion, 14 (4): 367-374 (1976).

84. LOGHMANI, M. ET AL. The use of trained nurse-
midwives to perform menstrual regulation. In: Inter-
national Fertility Research Programme, Chapel Hill,
North Carolina, USA, 1976 (M.R. Series No. 32).


