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Abstract 
 
The intrauterine device (IUD) is the oldest long acting reversible contraceptive (LARC) method. There remain widespread 
barriers to its general acceptance, although some have been overcome, others remain. These stem from a lack of understanding of 
uterine anatomy and physiology. Uterine measuring techniques did not become popular, probably because of the extra effort 

required prior to IUD insertion. Unfortunately the information they provided regarding IUD design was also not heeded. In some 
countries varying sizes of other IUDs (second generation) are now available. The third generation hormonal carrying IUDs have 
also reduced barriers by lowering side effects and producing added health benefits. Fourth generation IUDs will provide added 
health benefits in addition to contraception and should further reduce barriers to IUD use. Most remaining IUD barriers are due to 
provider perceptions. Most are based on psychological, moral and religious prejudices. These should not be allowed to interfere 
with the provision of LARC methods of contraception. There are also acceptor barriers which can be modified by providing 
education about the method. The use of the IUD as a LARC method is increasing in many developed and developing countries. 
New technology should help propel the IUD into a more mainstream contraceptive. (Afr J Reprod Health 2014; 18[4]: 15-25). 
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Résumé 
 
Le dispositif intra-utérin (DIU) est la plus ancienne méthode  contraceptive réversible à longue durée d’action (CRLDA). Il reste 
encore des obstacles généralisés à son acceptation globale ;  bien que certains aient été surmontés, d'autres restent toujours. Ceux-
ci découlent d'un manque de compréhension de l'anatomie et de la physiologie de l'utérus. Les techniques pour mesurer les  
utérins ne sont pas devenues populaires, probablement en raison de l'effort supplémentaire nécessaire avant l’insertion d'un DIU. 
Malheureusement, l'information qu'ils ont fournie quant à la conception de DIU n’a pas également  été entendue. Dans certains  
pays,  des tailles différentes d’autres  DIU (deuxième génération) sont maintenant disponibles. L’hormonal de la a troisième 
génération qui portent les DIUs a également réduit les obstacles en diminuant  les effets secondaires et la production de bienfaits 

pour la santé. Les DIUs de la quatrième  génération offriront des avantages supplémentaires pour la santé, en plus de la 
contraception et devraient encore réduire les obstacles à l'utilisation d'un DIU. La plupart des obstacles de DIU qui subsistent 
sont dus à des perceptions des fournisseurs. La plupart sont basées sur des préjugés psychologiques, moraux et religieux. Ils ne 
devraient pas être autorisés à interférer avec la fourniture de méthodes de la conception à la CRLDA. Il y a aussi des obstacles 
des accepteurs qui peuvent être modifiés par une éducation sur la méthode. L'utilisation du stérilet comme méthode de la 
CRLDA) est en augmentation dans de nombreux pays développés et en développement. Maintenant, la technologie devrait aider 
à propulser le DIU en un contraceptif plus populaire. (Afr J Reprod Health 2014; 18[4]: 15-25). 
 
Mots clés: DIU, CRLA, barrières,  améliorations 

 

Introduction 
 

Our planet has over 7 billion people. Quality of 

life is deteriorating and directly or indirectly we 

are wiping out many other species that also inhabit 
our planet. Human fertility control is a priority. 

We know that long acting reversible contraceptive 

(LARC) methods are the most effective reversible 

methods for preventing pregnancy in the long term 

and are the most cost effective methods
1
. The cost 

of a copper IUD varies between $5 - $550 
depending where it is sold. Several have a lifespan 

of 10 years plus and newer versions are becoming 

available with a life span of 25 years. The latter 
can be used in principle as an ultra long LARC 

and effectively can behave as a type of reversible 

sterilisation as well as a LARC. Additionally as 

well as benefitting the community as a whole, 
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IUDs are capable of providing individuals with 
their individual reproductive rights to control their 

fertility as they deem fit. 

The final decision to use an IUD (or any LARC 
method) should always be that of the individual 

who should have free-will to choose the method & 

should not be coerced, especially with perverse 

incentives. 
This review examines the history of the 

development of the intrauterine device/system 

IUD(S) and its difficulty in becoming accepted as 
a mainstream contraceptive method. This has been 

due to the many scares and doubts throughout its 

long history. While it has gained a strong foothold 
in some countries its penetration globally, 

especially in some of the major OECD countries 

and in Africa has been relatively poor. There is 

now evidence that the newer devices and some 
ideas that are in development will finally propel 

the IUD as the mainstream?  

This review examines past problems & current 
improvements to the IUD. Contraceptives of the 

future will hopefully act not only as contraceptives 

but also act in a way to promote rather than detract 

from health. This is not a systematic review and 
reflects the biases of 40 years of practice and 

research and writing about IUDs. 

The first paper published on IUDs was by 
Richard Richter in Germany in 1909

2
. The concept 

of intrauterine contraception had been introduced 

to the western world. The journey from the 
introduction of the first IUD until the present will 

be outlined..  
 

Early history of the IUD 
 

Richter’s IUD was two wound strands of silkworm 

gut. The free ends were copper combined with 
celluloid to prevent damaging the endometrium 

and united by a thin bronze filament to aid 

retrieval and to aid X-ray visualization. In the mid 
1920’s Karl Pust

3
 developed and used a silkworm 

thread with a stiff cervical extension to cover the 

cervix. Ernst Gräfenberg
4
 also began working on 

IUDs in the early 1920’s. He was not apparently 

aware of the earlier work and also started using 

silkworm gut. Gräfenberg published his results. 

The silkworm gut IUDs were expelled so he 
designed a ring made of silver and copper 

filaments, the famous Gräfenberg ring. Many were 

used and remained in use for up to 50 years. The 
author removed one of the last ones in 1976. 

Grafenberg was not specifically aware of the anti-

fertility effects of copper. The copper in his ring 
was an alloy and it is uncertain if it provided any 

anti-fertility effect per se, other than helping the 

whole ring produce an anti-inflammatory effect. 

Shortly after this introduction the first reports of 
pelvic inflammatory disease with the IUD 

appeared, the first general barrier to use of the IUD 

had been erected. 
Gräfenberg came to the United States in the 

mid 1930’s. He was cautioned not to use the IUD 

in the U.S. because it was considered too risky. 
This was the first of many barriers to be thrown up 

against the IUD in the U.S. The Gräfenberg ring 

was used by Gräfenberg and a few others 

surreptitiously in the U.S. but widely used in 
England and many commonwealth countries like 

Canada and Australia. In the U.S. Halton, 

Dickinson and Tietze continued using silk IUDs 
with some success

5
. In Japan Tenrei Ota also 

developed a metallic silver or gold ring IUD. The 

second barrier to IUD use arose at this time. It was 

the suspicion that the IUD could cause uterine 
(endometrial) cancer. 

Oppenheimer
6
 in Israel and Isihara

7
 in Japan 

published landmark papers in 1959 showing how 
successful the method was in 20,000 patients and 

effectively brought down the endometrial cancer 

barrier by refuting this notion.  Christopher Tietze 
provided the first detailed analysis of IUD benefits 

and potential problems, and proposed methods for 

analysis of IUD performance
8
.  

 

Plastics and the modern (first generation) IUD 

era 
 

The post-war thermoplastics industry changed the 

nature of the IUD completely
9,10

. Polyethylene in 

particular, a malleable and seemingly inert 
substance largely solved the problem of IUD 

insertion and removal. Polyethylene type devices 

could be straightened for insertion into a tube and 
then inserted and had a ‘memory’ and could 

therefore re-assume their original shape. Their 

flexibility also made them relatively easy to 

remove. Soon the first generation of IUDs became 
available. Examples of IUDs from this and later 

generations may be found in Table 1. The first 
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generation thermoplastic IUDs act by causing 
accelerated transport of ova through the Fallopian 

tube and by causing an endometrial inflammatory 

reaction
11

. In order to do this the plastic devices 
require a significant surface area and bulk. This is 

responsible for some of the side effects of these 

devices. The best known of the plastic devices was 

the Lippes Loop. The most notorious was the 
Dalkon Shield which was alleged to have caused 

infections due to its multifilament tail. There is 
some doubt as to whether this was indeed the case 

as significant infections were not found outside the 

United States
12
. A few years later (early 80’s) the 

plastic only devices were no longer being 

manufactured. The Dalkon Shield episode was a 

precursor to the departure of the first generation 

IUDs.

 

Table 1: Classification of modern IUDs  
 

First generation 

(thermoplastic) 

Second generation 

(copper bearing) 

Third generation 

(progestin 

releasing) 

Fourth generation 

(contraceptive+ additional 

pharmacological action) 

Lippes loop A-D Copper 7(Gravigard) Progestasert  
Margules spiral(Gynecoil) Copper T  (TCu200,220C,380A) Mirena   ?IUD+ antibiotic(s) 

 
Saf-T-Coil (22SX,32S,33XS) Multiload Copper 

(MLCu250[S],375[S] 
Skyla(Jaydess) Copper IUDs as reversible   

office sterilisation 
Antigon(I-IV, F) Copper Omega Fibroplant  
Dalkon shield(standard and small) Gyne-Fix 200,330 Femilis  
 Flexi-T300(300+, 380)   
 

*Generation refers to concept rather than time of introduction 
 

The second generation IUDs all carry copper. In 

1968 Zipper discovered that copper inhibits 

blastocyst development in rats and rabbits and 
suspected that the same may be true in humans

13
. 

Since copper is toxic to the blastocyst and inhibits 

implantation and is possibly toxic to sperm it 
allows the plastic frame to become a ‘carrier’. This 

meant that the IUD frame could be chosen without 

reference to a minimum effective size because the 
plastic was no longer the contraceptive per se. It 

was hoped that the large size of the plastic IUDs 

would not be needed and this would lead to a 

reduction in the side effects, mainly pain and 
bleeding which the users were experiencing

14
. 

Unbeknown to Gräfenberg the success of his ring 

may have been due in part because it contained 
copper in the alloy. 

 

Second generation copper IUDs 

 

The aim of the designers of the second generation 

of IUDs was to design a frame which would most 

closely match the dynamic shape of the uterine 
cavity and then add copper for contraceptive 

effect. The frame would now simply act as a 

carrier for the copper. There were at least 50 
different carrier frames for copper IUDs, evidence 

that the dynamic (changing) size of the uterine 

cavity is poorly understood. More surprising is the 

fact that the original shapes and sizes of the earlier 
copper IUDs (with a few exceptions) have not 

been changed by recent knowledge of uterine 

anatomy and physiology
15

. High resolution 3-D 
ultrasound in particular has added to our 

knowledge and understanding of the inner uterus. 

After an initial attempt to make IUDs in a series of 
sizes, we are now firmly back to the “one size fits 

all” type of IUD (although a smaller levonorgestrel 

(LNG) device is now available) and remain 

astonished when it (or they) often performs poorly. 
Poor IUD performance represents both a physician 

and acceptor potential barrier to this LARC 

method. The most prominent copper IUDs are 
listed in Table 1. The first and most prominent 

(outside of China) is the ‘T’- shaped device. 

Currently available in only one size and format in 
the USA as the TCu380A. Most other countries 

have some or all of the copper IUDs listed in 

Table 1. 

 Shortly after the copper IUDs became 
available a serious attempt was made to determine 

which types were the best. There were two ways in 

which this was attempted. The first method 
consisted of very large scale studies using the 
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available IUDs in large scale studies largely 
sponsored by the World Health Organisation 

(WHO) and other non-governmental agencies. 

Using these methods the TCu380A emerged as 
best when compared to existing devices

16
. 

However all the IUDs which were tested in the 

large scale studies have a very basic design flaw. 

That flaw is that their design was not based on the 
correct knowledge of the anatomy of the uterine 

cavity. In addition, all WHO studies were 

conducted in parous women. The first generation 
Lippes Loops were designed on the basis of the 

anatomical findings of Robert Dickinson, who 

published a textbook on human sexual anatomy
17

. 
Tatum, who observed women wearing a Lippes 

Loop who came to the clinic with uterine cramps 

and excessive bleeding, based the design for the 

frame of the copper T on casts of endometrial 
cavities despite evidence that it is too large for the 

uterine cavity in nulliparous and even in many 

multiparous women
18

. The size of the T-shaped 
IUD (e.g., TCu380A) remains unchanged and in 

some countries (including the USA) there are no 

smaller sized alternatives.  

 

Uterine metrology in IUD development 

 

Uterine metrology devices began to appear in the 
1970’s. The hope was that by choosing an IUD 

which matched the uterine cavity, a better fit 

would be achieved and problems should be 
reduced. This did not materialise. With hindsight it 

is easy to see why. One of the provider and (to a 

limited extent) the acceptor barriers to choosing an 

IUD is the insertional operation procedure itself 
because it is so much easier to dispense or 

prescribe pills or administer an injection. This is 

especially true for situations where swab tests and 
Pap smears are not routinely taken because of cost, 

as is common in most poorer countries. In these 

situations inserting an IUD becomes a big 
undertaking and having to make accurate uterine 

measurements beforehand just adds to the 

complexity. Even in countries where testing for 

infections and cancer is conducted on a wide scale 
like the United States, this barrier is forever 

present. A good example is the provision of 

emergency contraception where the IUD is very 
often not even mentioned let alone provided 

despite the fact that it is of far superior efficacy in 
this situation

19
. In the Battelle study 70% of the 

subjects had uterine transverse diameters of less 

than 30 mm
20

. This is too small for both the 
TCu380A and Mirena IUDs (but not Skyla if the 

transverse diameter is not less than 28 mm which 

is often the case). The uterus obviously has some 

ability to adapt to devices that are too large as 
many women tolerate them exceedingly well 

despite their being too large. In the absence of 

routine metrology we must logically assume that a 
fair number are being inserted where the uterine 

cavity is too small. However we cannot predict 

those who will and those who will not adapt. Some 
of the mal-adapters may experience pain and/or 

bleeding, expulsion and then subsequent unwanted 

pregnancy. A summary of the results of the major 

studies which evaluated the uterine cavity is given 
in Table 2. Imaging has replaced mechanical 

techniques in this regard, but is still a potential 

barrier if needed for routine use. 
The first attempts to measure the uterine cavity 

were made by Hasson with Wing Sound 1 which 

measured the length from the fundus to the 

internal os and thus the size of the  endometrial 
cavity. He showed that IUDs which were 12.5 to 

17.5 mm shorter than the endometrial cavity 

worked best
21

. His Wing Sound II makes two 
uterine cavity measurements but complicated 

geometrical tables were needed to determine the 

outlines of the cavity
22

. The uterine measuring 
device produced by the Battelle Corporation of 

Ohio was used in Mexico by Aznar and colleagues 

who showed that 70 % of Mexican women had 

uterine cavity fundal widths less than 30 mm
20

. It 
was not widely used. The Wang device was used 

in China for measuring uterine cavities before 

deciding on the size of the ring IUD which was to 
be used

23
. Without doubt the most thoroughly 

tested and used uterine measuring device was the 

Cavimeter, designed by Karl Kurz in Düsseldorf, 
Germany

18
. A number of large studies were 

conducted using the Cavimeter. Although he 

planned to make the Cavimeter available 

commercially, Kurz realised that its use would be 
a barrier to, rather than an aid to encouraging more 

wide spread use of the IUD. These plans were 

abandoned and he decided to develop the Flexi-T 
range of IUDs. Initially this IUD was called the 
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Copper-Safe 300. It is still today the only device 
that was designed on the basis of uterine cavity 

measurements. The most recent of the second 

generation IUDs, the GyneFix 200 is frameless as 
it is held in place by attachment to the uterine 

fundus. The GyneFix will fit virtually any sized 

uterine cavity and it has been used in a cavity 

width of only 7 mm. For this reason the frameless 

IUD was referred to ‘precision intrauterine 
contraception’

24
. A summary of the values of 

uterine cavity dimensions using various measuring 

techniques is given in Table 2. The dimensions of 
the most commonly used IUDs (outside of China) 

are listed in Table 3 for comparison. The 

integration of uterine cavity measurement data 

with IUD design is still not complete
25,26

.  
 

Table 2:   Determination of uterine cavity measurements(mm)
◊ 

 

Reference(s) Method Uterine cavity length
†
(range) Uterine cavity 

width
*
(range) 

        Comments 

  multiparous 
 

Nulliparous multiparous nulliparous 
 

 

21, 22 Wing sound I 

and II 

36 

(18-69) 

31 44 

(26-65) 

 not made commercially 

available 

20 Battelle 
caliper 

35 
(28.7-46.7) 

 30 
(17.8-32.2) 

 not made commercially 
available 

23 Wang caliper 37.5¶ 
(10-60) 

30.8±3.4¶ 
(10-45) 

  ? availability in China 

18 Cavimeter 36.8 
(32.1-40.3) 

31.8 
(31.4-32.1) 

29.8 
(23.4-34) 

23.1 
(22.8-32.6) 

not made commercially 
available 

25 Calculation   18-25 15-18 uterine dimensions 
determined by 
examining dimensions 
of IUD which gave 
least problems 

26, 15 Ultrasound 38.4±0.3 
(22-65)a 

37±0.3 
(22-65)a 

31.13±6.49 
 

  

 
†-fundus to internal os, mean and range from combined studies 
*-maximum transfundal width,  mean and range from combined studies 
◊-values are the combined mean values of the listed studies 
¶-nulliparous and multiparous values 
a-range includes both nulliparous and multiparous values 

 

Third generation IUDs 
 

The Progestasert
®
, the first of the third generation 

IUDs was released in 1976. It had a difficult 

insertion technique, was expensive and only lasted 
one year. There was a curious notion that it would 

cause ectopic pregnancies, but this was not proven. 

It contained 38 mg of progesterone which was 

released at the rate of 65 mg/day. From 1986 - 
1988 it was the only IUD available in the United 

States
27

. The importance of the third generation 

IUDs or Intrauterine systems (IUS) as they are 
often called is that they are an attempt to go 

beyond simply providing contraception. The initial 

aim was of course to attempt to control the 

excessive bleeding and pain produced by the first 

and second generation IUDs and to produce added 
health benefits. There is no health benefit to 

regular menstrual bleeding. To the contrary, the 

production of a quiescent endometrium is the aim 
of injectable and continuous use oral 

contraceptives as well as third generation IUD/Ss.  

The most successful third generation IUD or IUS 

is the Mirena developed by Tapani Luukkainen 
and colleagues at the steroid research laboratories 

in Helsinki, Finland
28

. This IUD certainly 

overcame the bleeding barrier to IUD use, for both 
acceptors and providers. Its growing list of 

medical benefits in controlling menorrhagia, 

endometriosis, fibroids and other disorders has 
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ensured that it is well accepted by physicians and 
other providers. However beneficial third 

generation IUDs are they have erected another 

barrier to their use and that is cost. Currently their 
lifetime is only 3 to 5 years and the cost relative to 

that of some second generation copper IUDs 

which last 10 years or more is truly prohibitive. 

They are out of reach for many women in the more 
affluent countries of the world and totally out of 

reach for millions of women in Third World and 

other countries who could benefit from them the 
most. Hopefully much cheaper generic versions 

will soon become available. 

Efforts to produce a generic Mirena are 
already underway. The Femilis

®
 IUD is a LNG 

IUD which has a simple insertion technique and 

depending upon price may make this form of IUD 

more affordable. A frameless version of the LNG 
IUD is also being developed called Fibroplant

®
, 

whose design is similar to the GyneFix 200 but in 

place of copper sleeves it has a LNG releasing 
fiber. Preliminary studies are favourable

29
. 

Hopefully the cost and acceptability and efficacy 

will reduce some of the barriers for both acceptors 

and providers of IUDs, but other barriers to IUD 
use will still remain.  
 

Fourth generation IUDs 
 

Fourth generation IUDs are those which are truly 

novel. The distinction between the various IUD 

generations is somewhat blurred. The addition of 

sufficient copper to frameless and framed IUDs to 
give lifetimes of more than 25 years is currently 

being studied (Dr D Wildermeersch-Personal 

communication). The advantage is simplicity of 
the insertion technique and its reversibility. It will 

compete with office sterilization procedures like 

Essure
®
 to produce what is effectively “reversible 

office sterilisation”. Other modifications to make 
IUDs more suitable to use post-partum or 

immediately after caesarean section are also being 

developed. These cannot truly be considered 
fourth generation. The fourth generation of IUDs 

will be defined by their ability to provide an added 

health benefit to an intrauterine system, not just an 
improvement in tolerability of the intrauterine 

device and some tangential benefits in helping 

reduce uterine problems like the third generation   

IUDs do. Fourth generation ‘multipurpose’ IUDs 
will actively target other areas of health problems. 

Primarily directed towards diseases of the female 

genital tract but perhaps using the uterus as a 
reservoir to target therapy to other physiological  

systems.  

Currently under development are fourth 

generation IUDs which will be able to clear the 
upper genital tract and even the lower genital tract 

from infectious organisms. More ambitious is a 

project to design an IUS which releases anti-
retroviral agents, or containing metallic nano- or 

microparticles, so as to help prevent the 

transmission of HIV/AIDS to both men and 
women. An IUS which would release folate in 

preparation for pregnancy and other vitamins and 

minerals e.g. calcium which would help prepare 

for pregnancy and also as a source of calcium to 
help women from getting osteoporosis are 

possibilities. Although these developments sound 

fanciful at present they will become more and 
more of a reality as nanotechnological techniques 

become available which will be capable of 

producing the kind of carriers which will make 

these products feasible. These technologies will 
help providers and acceptors reduce barriers to 

LARC methods as they begin to provide not only 

contraceptive but other health benefits. 
 

Efficacy and cost effectiveness of IUDs 
 

IUD and LARC methods in general are 

acknowledged to be very effective methods of 
contraception and the degree of utility and cost 

effectiveness will not be discussed further except 

to state that they have also been the subject of 
many cost efficiency studies and it is easy to figure 

out that a copper IUD which can be produced in 

some countries for as little as $5 and lasts for 10 or 

more years is very cost effective
30

. Some newer 
copper devices will last 25 years and can be 

viewed effectively as reversible office sterilisation.  

Even the newer fourth generation IUDs which will 
be expensive initially will be found to be cost 

effective in light of what they will be able to 

deliver. It is to be hoped that these benefits will 
help overcome many of the remaining barriers to 

IUD use and make them a more highly used 

option. 
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Barriers to more widespread use of IUDS 
 

The historical background of IUD development 

and some of the technical aspects of IUD use 
enables an understanding of the barriers to IUD 

use. Some of the barriers to women getting an IUD 

have fallen, some have come down, partially if not 
completely. Others remain and new barriers to 

IUD use seem to be erected very easily. This 

section examines some of the common ones and 
demonstrates how they have been overcome, fully 

or only partially. Provider and acceptor barriers 

are largely interlinked but for the sake of clarity 

they are artificially separated.  
 

Provider barriers 
 

Initial provider barriers are due mainly to the 
perception, correctly or incorrectly, that IUDs are 

responsible for disease or immorality of some 

kind. If these barriers are overcome then the next 
line of defence for those who provide barriers are 

physiological and anatomical or methodological 

barriers. These include the problem of when to 

insert the IUD and technical problems in providing 
the insertion.  
 

IUDs and disease 
 

Pelvic inflammatory disease was falsely associated 
with the earliest IUDs. This loose association 

remains to this day in that women with an IUD in 

situ are often diagnosed with pelvic inflammatory 

disease simply because they have an IUD in 
position. Some landmark studies have shown that 

it is not the IUD which causes infection, but the 

factors which are known to cause pelvic infections 
in women in general

31
. Women who lead a life 

which predisposes them to getting pelvic 

infections will do so with or without an IUD.  

Endometrial cancer was suspected to be a 
possible result of IUD use but was excluded in 

published studies in the 1950’s and more 

recently
32

. Progestin releasing IUDs have a 
preventive (protective) effect on the development 

of endometrial cancer. Cervical cancer appears 

also to be reduced in IUD users
33

.  
Ectopic pregnancy was thought to be related to 

IUD use, especially the Progestasert and low-dose 

LNG-IUS, as it does not block ovulation. While 

users of IUDs may have a pregnancy which is 

ectopic, the same is true of other methods of birth 
control (including oral contraceptives). Both 

copper and progestin IUDs can affect sperm 

physiology as a means of contraceptive action, 
which would not favour ectopic pregnancy, but not 

definitely exclude it
34

.  

IUDs do not cause intra-abdominal and bladder 

injuries unless the inserter mistakenly places them 
there, or abnormal uterine action forces them 

there. None of the foregoing is valid reasons to 

create a barrier against IUD use.  

 

IUDs and abortions 

 
This is a difficult barrier to overcome because the 

definition of abortion is not universally fixed and 

is mixed with philosophical and religious 

viewpoints. The copper IUD is a highly effective 
form of emergency contraception and undoubtedly 

can interfere with a fertilised ovum, possibly even 

if it is implanted in the endometrium
19

. Some 
providers in some countries use this as a barrier to 

providing IUDs. Curiously those who are 

generally most anti-science have a great interest in 

chromosomal amalgamation if it strengthens their 
convictions. This should not be used as a barrier to 

providing women IUDs.  
 

Physiological barriers 
 

The main physiological barrier to providing an 

IUD is the notion that a woman can only receive 

an IUD during a certain time of the menstrual 
cycle (during or shortly after menstruation). This 

leads some providers to insert IUDs only during or 

shortly after menstruation. This is to ensure the 
acceptor is not pregnant but even in those 

situations where it is certain that there is no 

pregnancy, some acceptors are turned away and 

required to return at this time of the cycle. There is 
evidence that insertions performed later on in the 

cycle give better results
35

. It is also more 

physiologically appropriate to perform insertions 
around mid-cycle as the uterine fundal muscle is 

quiescent at this time and the uterine cavity is 

larger and more receptive to the IUD.  It is also not 
necessary to wait for the results of cytological and 

bacteriological tests before inserting an IUD 

provided there is no clinical evidence of infection. 

Lactation and previous cesarean section are also 



Goldstuck   Improving the IUD 

African Journal of Reproductive Health December 2014; 18(4):22 

not grounds for delaying IUD insertion although 
insertions at this time should be performed with 

adequate caution because the chance of perforation 

is greater. Potential acceptors should receive their 
IUD at the time of presentation wherever possible 

and not be asked to return for fitting. 
 

Anatomical barriers 
 

While there are rare instances where true 

anatomical causes e.g. uterine abnormalities such  

as a bi-cornuate uteric preclude fitting of an IUD, 
nulliparity is not one of them. The nulliparous 

uterus has more contractile myometrium and a 

smaller uterine cavity (Fig 1). Use of a small 
framed IUD e.g. Skyla and the frameless GyneFix 

where possible will ensure better results in this 

group. Ideally all IUDs should fit snugly in the 

endometrial cavity (Fig.2). The width of the IUD 
is determinative; if too small standard IUDs will 

cause side effects (e.g., cramping pain and 

abnormal bleeding) and result in displacement, 
expulsion or secondary perforation. 

  

 
 

Fig 1:  Size of the endometrial cavity in nulliparous and multiparous women.  The dimensions are based 
on performance of various sized devices. R is the ratio of the horizontal to the vertical axis. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2: IUD in proper position in the endometrial cavity. Paragard (left) (courtesy of Dr Benacerraf), 

Mirena (right) (courtesy of Dr Pett and Jandi). 
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Table 3:   Dimensions of commonly used IUDs(mm) 

 
 

IUD 

 

horizontal 

arm 

 

vertical 

arm 

 

main geographical area of 

use 

 

Comments 

TCu380Aa 32 36 worldwide   inserter presenting    
   diameter 6mm 

Mirena† 32 32 worldwide   inserter presenting  
    diameter 4.75mm 

Skyla(Jaydess)* 28 30 Europe, North America   inserter presenting       
  diameter 3.8mm   

Flexi-T300a 23 28 Europe, Canada  
Flex-T+300a 28 32 Europe, Canada  

Flex-T+380a 28 32 Europe, Canada  

GyneFix200a 2.2 20 Europe inserter presenting 
diameter 4 mm 

GyneFix330a 2.2 30 Europe  inserter presenting 
diameter 4 mm 

Nova-T380a 32 32 Europe, Canada,   Africa, 
Australasia 

inserter presenting 
diameter 3.6 mm 

 

†-contains 52mg LNG released at 20µg/day, declining to 10µg /day at 5 years 
*-- contains 13.5mg LNG released at 14µg/day declining to 5µg/day at 3 years 
a—surface area of copper (mm2) 

 
Methodological barriers 

 

Some providers still have technical problems 
inserting IUDs. The Bioceptive corporation in 

New Orleans, Louisiana, USA is currently 

developing a device which will hold the IUD. It 

will make one handed insertion possible as the 
device will attach to the cervix by section. The 

operator will squeeze a trigger which will advance 

the device into the uterus but will  ensure that the 
force used will not be enough to cause damage(B. 

Capiello, CEO –personal communication). We do 

not as yet have IUDs which can be self-inserted. 

Women can take their own pills, insert their own 
contraceptive diaphragms and vaginal ring 

contraceptives. They can even inject their own 

injectable contraceptives. They are accustomed to 
insert tampons and some take their own 

cytological tests. There is as yet no method which 

allows them to insert their own IUDs. On the other 
hand, self-removal happens regularly and occurs 

mainly due to side effects (e.g., cramping pain). 

There is research underway to make the IUD much 

easier (and safe) using specific device inserters, 
requiring only a speculum and the use of one hand 

by the provider. There may well come a time when 

women will be able to insert their own IUDs, so 
reducing this barrier. 

 

Acceptor barriers 

 
Some of the provider barriers will also be barriers 

for potential acceptors e.g. if they think IUDs 

work by causing abortions. Depending on their 

level of knowledge they may also be worried 
about infections especially if they have not had 

children. 

The main barrier to most acceptors is the 
prospect of whether they will experience 

insertional and subsequent pain, bleeding and /or 

discomfort with their IUD. There have been many 

studies and reviews on IUD pain and its 
preventions. Most mechanisms to prevent pain add 

to the methodological problems for providers and 

so while reducing barriers for the potential 
acceptors they increase them for the providers by 

adding the complexity of the insertion procedure
36

.  

In women of low parity the most significant cause 
of pain is the diameter of the IUD inserter tube or 

its presenting surface area. As the IUD diameter 

increases so does the presenting surface area. This 

causes stretching of the cervical canal which is 
more pronounced with greater diameter.  

The much maligned Copper 7 IUD had an 

inserter tube of 3 mm and caused the least pain on 
insertion. This problem for acceptors deserves 
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more attention. The main focus of all major IUD 
studies had been on performance and the role of 

tolerability is usually mentioned only in passing. 

The newer LNG releasing IUDs have smaller 
dimensions and a much narrow inserter tube 

(Table 3). For this they sacrifice lifespan, but if 

chosen correctly this trade off will be well worth it 

in most instances. 

 

Discussion 
 

This review has chronicled the developmental 
history of IUDs. It then focused on the kind of 

changes and developments that are being made to 

improve the concept to make it more appealing to 
potential LARC users. The overriding factor to 

successful use of the method seems to lie with the 

providers, rather than the acceptors at present. 
Whether and when providers promote or do not 

promote the method have been widely studied. In 

order to provide the method providers need to 

know two things 1) the technical aspects of the 
device as it relates to uterine anatomy and 

physiology and 2) have experience with the 

technique based on models and above all subjects. 
Both of these can be acquired fairly easily with 

some application. Too often they are missing and 

then in those instances the providers are not 
confident and will often recommend other non-

LARC methods. Additionally the uterus is viewed 

as a ‘black-box’ into which the device must be 

made to disappear without thinking ahead as to 
what is likely to do once it is placed in the uterus 

cavity. The ability to be able to see beyond the 

‘black-box’ is what separates the pure technicians 
who will not have the knowledge base to solve 

problems related to the IUD, either at insertion or 

later stage problems from the professionals who 

will be able to do this.   

 

Conclusions 

 

IUDs are a LARC method whose use is rising in 
North America and elsewhere. Increased uptake of 

the method will depend most vitally on improved 

technologies and on ensuring that providers have a 

thorough understanding of the method and do not 
erect unnecessary self-imposed barriers to the use 

of the method. As technology enhances and 

especially when the insertion procedure becomes 
more tolerable, and the method is shown to 

provide additional health benefits the number of 

acceptors and potential acceptors, and willing 
providers will increase. Facilitating specialized 

service delivery by attending special training 

sessions for providers and holding information 

sessions for patients are equally of great 
importance. Both are extremely effective in 

moving the prevalence of IUD use forward. After 

all, what women want is safe, effective, well-
tolerated, and long-acting contraception. IUDs and 

IUSs have this potential. 
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