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ABSTR ACT
OBJECTIVE: The aim of this study was to update the clinical experience with the Femilis® 60 levonorgestrel-releasing intrauterine system (LNG-IUS), 
now up to 10 years in parous and nulliparous women, particularly with regard to ease and safety of insertion, contraceptive performance, retention, 
acceptability, continuation of use, impact on menstrual blood loss (MBL), and duration of action.
STUDY DESIGN: Using the Femilis® 60 LNG-IUS releasing 20 µg of levonorgestrel/day, the following studies were conducted: an open, prospective 
noncomparative contraceptive study, an MBL study, a perimenopausal study, a study for the treatment of endometrial hyperplasia, and early cancer of the 
uterus, a residue study.
RESULTS: A total of 599 Femilis LNG-IUS were inserted in various clinical trials, the majority for contraceptive purposes. The total exposure in the first 
and second contraceptive studies, covering 558 parous and nulliparous women, was 32,717 woman-months. Femilis has high contraceptive effectiveness 
as only one pregnancy occurred. Expulsion of the LNG-IUS was rare with only two total and no partial expulsions (stem protruding through the cervical 
canal) occurred. Femilis was well tolerated, with continuation rates remaining high. Several MBL studies were conducted, totaling 80 heavy and normal 
menstrual bleeders, using the pictorial bleeding assessment chart method or the quantitative alkaline hematin technique. Virtually all women responded 
well with strongly reduced menstrual bleeding. Amenorrhea rates were high, up to 80% after three months, and ferritin levels simultaneously increased 
significantly. The Femilis LNG-IUS was tested in 104 symptomatic perimenopausal women for seamless transition to and through menopause, adding 
estrogen therapy when required. Patient tolerability appeared high as .80% requested a second and a third LNG-IUS. Twenty women presenting with 
nonatypical and atypical hyperplasia and one woman presenting with early endometrial carcinoma were treated with Femilis LNG-IUS. All histology 
specimens showed full regression, and patients remained in remission without signs of hyperplasia or cancer at yearly and ongoing follow-up examina-
tions up to 10 years. Residual content of LNG was measured in 37 women having the Femilis LNG-IUS for up to 10 years. In 10 of the 102 women who 
had the Femilis 60 in situ for 10 years between 20% and 30% of the original 60 mg was recovered confirming the long duration of action of the Femilis 
60 LNG-IUS.
CONCLUSION: These studies suggest that the Femilis 60 LNG-IUS releasing 20 µg of LNG/day is an effective, well-tolerated, and well-retained 
contraceptive both in parous and in nulliparous women. The design of the LNG-IUS, with flexible transverse arm(s) length of 28  mm, allows for a 
simplification of the insertion technique and training requirements facilitating the use by nonspecialist providers in either developed or developing countries. 
For nulliparous women, additional evaluation of devices with a 24 mm transverse arm(s), as it relates to tolerability, retention, and continuation of use, still 
needs to be undertaken.
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Introduction
The Mirena® intrauterine system (Bayer Healthcare, Germany)  
was developed in Finland in the 1970s. Remarkably, the 
aim of the development was to reduce the risk of intrauter-
ine device expulsion and not to enhance the contraceptive 
performance of intrauterine devices (IUDs).1 The first report 
was published in 1975.2 The contraceptive effectiveness of the 
levonorgestrel-releasing intrauterine system (LNG-IUS) was 
thoroughly studied in several large randomized comparative 
clinical trials compared to the TCu380A IUD (Paragard®; 

Teva Pharmaceuticals, USA).3–5 These studies, lasting for 
periods of up to seven years, with the collective exposure of 
12,000 woman-years, revealed a high cumulative effectiveness 
rate of 0.5%–0.7% over five years. The cumulative expulsion 
rates of 10.6% for Mirena at three years and between 5.8% 
and 11.8% at five years were observed in these trials. Patient 
continuation rates at five years were less than 50% for both 
IUDs. The majority of these trials were conducted exclusively 
in parous women. In subsequent studies, when used in nul-
liparous women, the Mirena first-year expulsion rates of up to 
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13.3% and the first-year removal rates for bleeding and pain 
of up to 21.5% were observed.6–9 Some authors commented 
that intrauterine contraceptives not fitting properly within the 
uterine cavity contributed to early discontinuation.10 Hubach-
er’s review of copper IUDs revealed that nulliparous women 
experience higher rates of expulsion and removals for bleeding 
and/or pain compared with parous women.11 The noncontra-
ceptive beneficial effects of LNG-IUS were reviewed recently 
as a consequence of its pronounced progesterone-like proper-
ties.12–15 They are, however, still not fully appreciated by many 
health-care providers. The hormone released from the IUS 
causes significant local effect characterized by glandular atro-
phy and stromal decidualization. This dominant suppressive 
effect of the endometrium is seen through the whole thick-
ness of the endometrium resulting in thickening of the arterial 
walls with capillary thrombosis.16 The end result is a sup-
pression of menstrual bleeding as the endometrium becomes 
insensitive to estradiol. The effect of the LNG-IUS for the 
treatment of heavy menstrual bleeding (HMB) has been stud-
ied thoroughly and has also been compared with oral medica-
tion and endometrial resection and ablation techniques.17–22 
These studies confirm the superior effectiveness of the LNG-
IUS compared with oral hormone administration, and there 
appears to be little difference in the reduction of menstrual 
blood loss (MBL) compared with endometrial ablation. The 
success rate of endometrial ablation techniques may even be 
significantly enhanced, if a LNG-IUS is inserted following 
the procedure.23,24

In view of it being the most effective nonsurgical method 
for the treatment of HMB, the LNG-IUS has also been 
studied in women with disorders of hemostasis, HMB in 
association with uterine fibromyoma and adenomyosis.25–27 
Despite the observation that MBL decline is slower in 
women with fibroids, most women with HMB and fibroids 
gain a dramatic benefit from MBL reduction and may often 
escape hysterectomy.28 As a consequence of HMB, many 
women develop severe iron-deficiency anemia, which can be 
reversed by suppressing the endometrium with LNG-IUS.29 
In addition, several clinical studies demonstrated the pro-
nounced impact of the LNG-IUS on HMB in women with 
adenomyosis. Adenomyosis is a frequent cause of abnormal 
uterine bleeding and pain. A reduction in uterine volume was 
also observed in these women.30–33 Women can also benefit 
from a LNG-IUS impact on the endometrium in case of 
endometrial hyperplasia and in precancerous atypical hyper-
plasia and early cancer of the endometrium. Regression of 
nonatypical and atypical hyperplasia has been observed by 
several investigators. They reported a complete regression in 
women with benign hyperplasia without nuclear atypia and 
regression in more than two-thirds of women with atypia.34 
Recently, higher regression rates have been observed in women 
with complex atypical hyperplasia, but some failures were 
also observed.35,36 Women with pelvic endometriosis may 
expect a favorable response that starts early after insertion of 

a LNG-IUS with a significant reduction in pain complaints 
as seen with GnRH analog treatment.37,38 Direct effect of the 
hormone on the endometrial lesions may explain the therapeu-
tic effect as the concentration of LNG in the peritoneal fluid of 
LNG-IUS users is approximately two-thirds of those obtained 
in serum.39 The potential contraceptive and noncontraceptive 
benefits of LNG-IUS are considerable and well-known by 
the medical profession. Long-acting contraceptive methods 
are starting to reduce the number of tubal sterilizations and 
hysterectomies for the treatment of benign conditions, such as 
HMB and nonatypical endometrial hyperplasia.40,41

The LNG-IUS also has an important role in the dis-
ease prevention of uterine pathologies, such as endometrial 
polyps, endometrial cancer, and tamoxifen-induced changes, 
and even in the prevention of pelvic inflammatory disease.42 
The LNG-IUS unfortunately also has some drawbacks that 
may have led to lawsuits against this contraceptive method.43 
Many of these cases are unsubstantiated by medical science. 
The availability of the LNG-IUS remains crucial for women 
as it has become the method of choice of many gynecologists 
to prevent unintended pregnancy and treat gynecological con-
ditions which no other nonsurgical method can provide.

This paper reviews the clinical results of a new T-shaped 
LNG-IUS, potentially offering some advantages that may 
avoid some of the disadvantages of the existing LNG-IUSs.

Materials and Methods
Description of the Femilis® 60 LNG-IUS and inser-

tion procedure. Femilis® (APCOR R&M, Belgium) consists 
of a 3 cm long and a 2.4 mm wide drug delivery compartment. 
The inert vector is made of ethylene vinyl acetate copolymer, 
containing 60 mg of LNG, and is covered by a rate-controlling 
membrane, equally made of ethylene vinyl acetate. The drug 
delivery compartment releases approximately 20 µg of LNG in 
vitro daily. The mean in vivo drug release rate during the first 
five-year period is approximately 14 µg/day. The drug compart-
ment is provided with transverse retention arms with a total 
length of 28 mm long (devices with transverse arms of 24 mm 
have still to be tested), fixed to the upper part of the drug deliv-
ery rod. The polyethylene transverse arms contain 22% barium 
sulfate to render it radiopaque. The single tail is made of a 00 G 
polypropylene (Fig. 1). The Femilis LNG-IUS is inserted using 
the following push-in technique (Fig. 2): Step 1: The loaded 
inserter is applied against the cervix; Step 2: Femilis is pushed 
into the uterine cavity up to the fundus; and Step 3: The inserter 
tube is removed and the thread is trimmed. The proper posi-
tioning of the LNG-IUS in the uterine cavity is easily assessed 
by means of abdominal or vaginal ultrasound examination.

The insertion of Femilis is apparently simpler than that 
required for other conventional T-shaped devices, since its 
arms are folded downward during the insertion process. The 
transverse arms unfold immediately upon approaching the 
uterine fundus allowing for self-positioning of the device. 
In contrast, devices such as Mirena/Skyla are internal to the 
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inserter, and upon release, the arms protrude upward. The cli-
nicians need to coordinate withdrawal of the inserter while 
simultaneously pushing the IUD forward, being cautious not 
to perforate the uterus but to assure proper placement.

Contraceptive study. The total number of women in the 
contraceptive study was 558. A total of 118 women in the nullip-
arous group received the smaller T-shaped Femilis Slim LNG-
IUS (with a thin transverse arm(s) of 24 mm) and were omitted 
from the analysis given its differences from Femilis. Femilis 
Slim was developed for use in both nulliparous and postmeno-
pausal women with a small uterine cavity. As it is a very thin 
and of flexible design it could not be retained in the uterus of 
all normal women and therefore resulted in a slightly greater 
number of expulsions relative to the larger Femilis itself. Femilis 
Slim was, however, found in clinical trials to be ideally suited for 
use in postmenopausal women for the alleviation of menopausal 
symptoms in conjunction with estrogen supplementation, since 
the uterus in these women is quiescent that aids in retention.

The details of the contraceptive study with Femilis 60 
LNG-IUS have been published earlier.44 All of the data that 

were generated during the study were transferred to the data-
coordinating center at the Department of Medical Infor-
matics and Statistics, University Hospital, Gent, Belgium. 
Besides effectiveness, the rates of discontinuation for indi-
vidual reasons and groups of reasons were analyzed using the 
S-PLUS statistical software package (Mathsoft Corp),45 and 
the cumulative discontinuation rates were computed using 
survival analysis methods.46,47

MBL studies. In 60 Belgian women, using the Femilis 
60 LNG-IUS for 4 to .30 months, MBL was assessed with 
the pictorial bleeding assessment chart technique described by 
Janssen et al.48 Twenty-eight women had normal menstrual 
periods at baseline (menstrual score , 185), and 32 women 
had idiopathic menorrhagia (menstrual score . 185). The 
visual assessment technique does not yield an exact flow in 
milliliters, but, in practice, the sensitivity and specificity is 
reasonably high and superior to a woman’s subjective assess-
ment of MBL.

Twenty normal and heavy menstruating women 
(.80 mL) were included in a second MBL study conducted 
in Brazil. MBL was assessed by the quantitative alkaline 
hematin technique. MBL was quantified according to the 
technique first described by Hallberg and Nilsson49 adapted 
by Shaw50 and modified by Newton et al51 before inser-
tion (baseline controls) of the LNG-IUS and after 3, 6, and 
12 months. Women were instructed by a nurse to carefully 
collect their menstrual tampons and bring them to the labo-
ratory in opaque plastic bags as soon as bleeding ended, as 
described previously.52 Serum ferritin was measured at the 
same intervals as described earlier. Women were followed up 
for 12 months.

Endometrial suppression in perimenopausal women 
using estrogen replacement therapy. Femilis 60 LNG-IUS 
was tested in 104 symptomatic perimenopausal women who 
requested estrogen replacement therapy, in combination 
with contraception, for the alleviation of their climacteric 
symptoms. Following expiry of the first Femilis LNG-IUS, 
a second LNG-IUS was inserted and subsequently a third 
LNG-IUS was made available to patients who wished to con-
tinue estrogen therapy. All women were treated with estradiol 
by the parenteral route of administration.

Endometrial suppression in women with endometrial 
hyperplasia and early endometrial cancer. Twenty women 
presenting with nonatypical and atypical hyperplasia and one 
woman presenting with early endometrial carcinoma were 
treated with the frameless Fibroplant® (APCOR R&M, 
 Belgium) or the Femilis 60 LNG-IUS. Fibroplant is a fra-
meless LNG-IUS and is retained in the uterus with a small 
anchor inserted in the fundus of the uterus (Fig. 3).

Although having different retention mechanisms, the 
LNG releasing fiber is identical between both systems capa-
ble of releasing LNG at a rate of 20 µg/day. The histopatho-
logical diagnosis (Kurman classification)53 was nonatypical 
(simple) hyperplasia in 12 women and atypical hyperplasia in 

Figure 1. Femilis® lng-ius with drug delivery rod functioning as the 
stem of the ius and horizontal transverse arms.

Figure 2. Simplified push-in insertion procedure of the Femilis LNG-IUS. 
step 1: the loaded inserter is applied against the cervix. step 2: Femilis 
is pushed into the uterine cavity up to the fundus. step 3: the inserter 
tube is removed and the thread is trimmed. the proper positioning of the 
lng-ius in the uterine cavity is easily assessed by means of abdominal 
or vaginal ultrasound examination.
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8 women (adenomatous hyperplasia with atypia in 3 women 
among them). In one of the latter patients, an invasive well-
differentiated adenocarcinoma was found on D&C, but this 
was not confirmed in two subsequent endometrial pipelle 
samplings. In one additional patient, an early, moderately 
differentiated adenocarcinoma of the endometrium was 
diagnosed.

Duration of action of the Femilis® 60 LNG-IUS. 
High-performance liquid chromatography coupled with 
ultra violet detection, following preparation of the test solu-
tion for the determination of LNG content in used and fresh 
Femilis 60 LNG-IUS after LNG extraction conducted by 
the University of Liège (APCOR R&M, data on file) to cal-
culate the in vivo release rate and duration of release, was 
performed. The physical changes of the drug delivery rod 
after 10 years in situ were evaluated by inspection and by 
measuring the diameter of the drug compartment with a 
precision instrument.

Results
Contraceptive study. The interim efficacy and safety 

results of the contraceptive study that started in 2002 were 
published previously.44 The total number of women at the time 
of analysis in the main contraceptive study is 558 women. 
However, as 118 nulliparous women received the smaller type 
of LNG-IUS (Femilis Slim with transverse arm(s) length 
totaling 24 mm) in the beginning of the study, they were not 
included in the current analysis.

Of the 440 remaining women, 371 among them were 
suitable for analysis but, as 69 women were older than 48 years 
at the time of analysis and were too close to menopause or 

already menopausal to contribute meaningful to a contracep-
tive study, these subjects were also dropped from the analysis. 
A further 15 women were removed from the analysis as no 
follow-up could be conducted in these women. Thus, a total 
number of 356 women were analyzed.54 Of these 356 women, 
67.1% of the insertions were in parous and 32.9% of the 
insertions were in nulliparous women with the mean age 
of 35.1  years (range 15–48 years). One hundred forty-eight 
women (41.6%) were less than 35 years at study entry. The 
total observation period was 27,269 woman-months. Only 
one pregnancy was observed in this study, and only two 
expulsions were reported at five years. There were 41 remov-
als for medical reasons (11.5%), of which 17 removals were 
related to bleeding and pain complaints and 24 removals were 
categorized as removal for other medical reasons, related to or 
not related to the use of the Femilis LNG-IUS (eg, mood 
changes, weight gain, migraine, pigmentation, hair loss, labia 
minora swelling, operation for fibroids, vaginal discharge, 
and breast and cervical cancers). Of the 356 women, 10 
women (2.8%) were lost to follow-up and could not be con-
tacted by telephone or letter. Women with minor complaints 
usually continued to use the LNG-IUS as most complaints 
disappeared with time. There were 45 removals (12.6%) for 
desire to become pregnant. The continuation rate at five years 
amounts to 74.3%, which includes the women who requested 
removal of the LNG-IUD to become pregnant. If these are 
excluded from the analysis, the continuation rate at five years 
would increase to 87.1%. The Femilis 60 LNG-IUD was well 
accepted by the majority of parous and nulliparous women. 
There were neither perforations nor PID cases reported dur-
ing or following insertion.

A separate analysis suggested that the push-in technique 
of insertion is considered simple and safe. Insertion was 
reported to be easy in virtually all women (97.9%). Pain at inser-
tion was absent in 24.7% and mild in 67.7% of women.55 There 
were no serious adverse events at insertion (eg, perforation).

MBL studies.
Pictorial bleeding assessment chart study. The mean age 

was 40.3 years (range 22–48 years), and the mean duration 
of use of the Femilis 60 LNG-IUS was 17.6 months (range 
4–31 months). MBL scores dropped significantly during the 
observation period in all women except one. The median 
menstrual score at baseline in women with normal menstrual 
bleeding (score ,185) was 140 (range 80–160) and dropped 
to a median score of 5 (range 0–150) at the last follow-up, 
a decrease of 96%. In women with menorrhagic bleeding 
(score  .185) at baseline, menstrual flow dropped from a 
median score of 232 (range 185–450) at baseline to a median 
score of 3 (range 0–50) at the last follow-up visit, a decrease of 
99%. Twenty women developed amenorrhea (33%): 10 in the 
group of women with normal menstruation and 10 in those 
women with HMB. Most of the remaining women had strong 
oligomenorrhea requiring the use of panty-liners only. In one 
woman, MBL did not decrease for no apparent reason, thus 

Figure 3. Fibroplant® lng-ius is frameless and anchored in the fundus 
uteri with a nonbiodegradable surgical knot, which is pushed into the 
myometrium over a controlled depth using a specially designed inserter. 
Due to the absence of a frame, Fibroplant fits in the cavities of every size 
and shape.
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requiring further evaluation.56 No serious adverse events were 
recorded in this study.

Quantitative MBL study. The quantitative MBL study 
was conducted in 20 Brazilian women seeking contracep-
tion with heavy bleeding (n  =  6) with the mean MBL of 
137.4 mL (range 83.7–191.2 mL) and in normally menstruat-
ing women (n = 14) with the mean MBL of 40.5 mL (range 
21.5–59.4 mL). MBL was reduced from a mean baseline men-
strual volume of 64.3 mL in all women to a mean volume of 
3.4 mL after 12 months, while ferritin values increased from 
a mean value of 102.5  ng/mL (at baseline) to a mean level 
of 198.9  ng/mL (after 12 months of use). The mean MBL 
in all women was 4.2 mL after three months with 16 out of 
20 being amenorrhoic. Differences were highly significant 
(P , 0.0005). There were no significant differences in impact 
on MBL between those who had normal menstrual bleeding 
and the heavy bleeders. The heavy bleeders had comparable 
MBL as the normal bleeders three months after insertion and 
12 months postinsertion. Their ferritin levels were compara-
ble with those of the normal bleeders. Amenorrhea occurred 
in 80% of women after three months of use. At six months, 
all were amenorrhoic, except two, one with normal and one 
with scant menstrual bleeding. No pregnancies and no serious 
adverse events were recorded.

Study in perimenopausal women using estrogen 
replacement therapy. The study was conducted in 104 peri-
menopausal users using estrogen supplements. The average 
age of the women receiving the first Femilis LNG-IUS was 
48 years (range 28–58 years), and the average duration of use 
of the regimen (first and second LNG-IUS combined) was 
137 months (range 80–161 months). One woman was still not 
menopausal at the age of 58 years. Of the 104 women in the 
study, all received a second LNG-IUS. Following expiry of 
the second LNG-IUS, 86 (82%) opted for the replacement of 
a third LNG-IUS and are continuing to use the combined 
estrogen therapy and LNG-IUS regimen. Seven women were 
lost to follow-up; in the other women, the LNG-IUS was 
removed for various reasons (eg, breast cancer (2), hysterec-
tomy for fibromyoma (2), and other reasons including moving 
away from the area and removal by another doctor at expiry of 
the LNG-IUS).57 Women were generally happy with the regi-
men. No serious device-related adverse events were recorded.

Study in patients with endometrial hyperplasia and 
early cancer of the uterus. The average age of patients at 
study entry was 54 years (range 41–67 years), and the aver-
age duration of use of the LNG–IUS was 32 months (range 
14–90  months). All women developed a thin endometrium 
(#4 mm in thickness), as assessed by transvaginal ultrasound, 
except one patient. The latter patient presented with a polypoid 
structure of 20 mm in diameter prior to treatment that dimin-
ished gradually in size to 5 mm at the last follow-up examina-
tion, 53 months after insertion of the LNG-IUS. At study 
initiation, all women presenting with atypical endometrial 
hyperplasia showed the expression of progesterone receptors in 

the epithelial cells. The percentage declined significantly over 
time during treatment. The endometrial histology specimen 
showed no progression of disease. Profound endometrial sup-
pression with glandular atrophy and/or stromal decidualiza-
tion was found in all women. Eight of the 20  women who 
used estrogen before treatment resumed estrogen treatment 
after histology of the endometrium normalized. All women 
continued to use the method.58

Duration of action of the Femilis® 60 LNG-IUS. 
One hundred two women had the LNG-IUS in place dur-
ing a 10-year period. Thirty-seven Femilis samples, 18 after 
five years, 9 after 7.5 years, and 10 after 10 years, were evalu-
ated. After five years, the mean residual content of LNG 
was 59.78% (range 35.97%–86.29%); after 7.5  years, the 
mean recovery of LNG was 46.83% (range 34.76%–51.57%); 
and after 10  years, the mean content of LNG was 30.04% 
(range 11.04%–39.69%). The mean calculated in vivo release 
rates were 13.30  ±  3.27  µg/day during the first 5 years, 
12.96 ± 3.19 µg/day during the 7.5 years, and 12.50 ± 3.08 
during the 10-year period. The only significant change of 
the device evaluated in 12 women after 10 years in situ was a 
reduction in the diameter of the drug delivery rod from ~2.4 
to ~2.2 mm (range 2.15–2.28 mm) consistent with the release 
of LNG overtime (APCOR R&M, data on file).

Discussion
Many of us still remember the time as young physicians when 
only plain plastic IUDs existed, followed by the introduction of 
slimmer copper-bearing IUDs and later by the progesterone-
releasing IUD and the levonorgestrel-releasing system, which 
was introduced in Europe in the early 1990s and in the begin-
ning of this century in the USA.

The introduction of Mirena LNG-IUS has changed 
the landscape of intrauterine contraception and contributed 
largely to the revival of the IUD in the United States. It is 
hardly possible nowadays to think of practicing gynecol-
ogy without being able to use a LNG-IUS for contraception 
and/or treatment of the many gynecological conditions for 
which the LNG-IUS brings relief without having to rely on 
surgical intervention.

Mirena was, however, not the endpoint as a smaller three-
year version, named Jaydess® in Europe and Skyla® in the US 
(Bayer HealthCare), was also introduced to replace Mirena for 
use mainly in some young women for whom they deemed a 
lower release rate of LNG, and a smaller size would be more 
appropriate. The transverse arm(s) length of Mirena is 32 mm 
and that of the smaller version is 28 mm. The uterine cavity 
needs to be sufficiently large to accommodate these devices. 
Coincidentally, the smaller devices may fit better in smaller 
uterine cavities that is correct, but then what should we do 
with the even smaller cavities we see in many young women 
in our practices today? The average width of the uterine 
cavity in women, even when the woman has given birth, is 
24–25 mm; thus, many women have uterine cavities that are 
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even narrower.59 Our own experience with three-dimensional 
(3D) ultrasound reveals that a large segment of nulliparous 
women present with a maximal uterine cavity transverse 
width of less than 24–25 mm with some smaller than 10 or 
15 mm in width. Based on these data, we are convinced that a 
larger percentage of women, especially younger women, would 
benefit from a LNG-IUS with a smaller transverse arm(s) 
(,28 mm) as it may accommodate the narrow cavity better 
and result in fewer side effects and higher continuation rates 
than those currently seen in clinical trials.8,9,60 Devices with 
smaller transverse arms are likely better tolerated; however, 
in women with a large uterus retention maybe a concern. As 
different IUDs become available, selection of a device, better 
suited for the patient, will become available. The introduction 
of office-based 3D ultrasound that would allow direct assess-
ments of uterine cavity shape and size, when coupled with 
the availability of varied size IUDs, would eventually make 
patient individualization possible.

Contraceptive efficacy and safety.
Ease and safety of the insertion technique. The new tech-

nique of insertion of the T-shaped Femilis LNG-IUS is 
simple and capable of being performed by various health care 
providers with minimal training required.55 The position of 
the transverse arm(s) in a descending manner serves to protect 
against inadvertent perforation of the uterus during insertion.

Contraceptive provision and treatment of frequently 
occurring gynecological conditions (eg, menorraghia and 
anemia) with the LNG-IUS could therefore come within 
reach of many women, including in women in developing 
countries who often are obliged to travel to distant hospitals 
for ineffective conservative treatments or invasive surgery. 
Given the high effectiveness of LNG-IUS devices, it is 
imperative to improve access the LNG-IUS to women in 
developing countries.

Low expulsion rate and spatial compatibility. Low expul-
sion rates were noted throughout the contraceptive study that 

appear attributable to the design features of Femilis 60 LNG-
IUS of which the transverse arm(s) is significantly shorter 
than most other IUDs. A too long transverse arm(s) may not 
allow sufficient extension in some women with a narrow upper 
uterine segment. In addition, the slight downward position of 
the transverse arm(s) contributes to the fundal seeking effect 
when the uterus contracts preventing downward displacement 
and expulsion of the LNG-IUS.

The insertion procedure for Femilis is quite different from 
that utilized in the insertion of the Mirena LNG-IUS (and 
Jaydess/Skyla), whereby the two arms of the device are retracted 
in the inserter tube and then released with the transverse arms 
in an upward arrow-like configuration. During this inser-
tion step, the arms of the Mirena LNG-IUS may not unfold 
completely, especially when pushed out halfway into the uter-
ine cavity. If the cavity is narrow and the span of the Mirena 
LNG-IUS is significantly greater than the fundal transverse 
diameter, pushing the IUS up against the fundus may force the 
arms to penetrate the fallopian tubes or cause their embedment 
in the wall(s) of the uterus. This may lead to deep embedment, 
and even perforation of the uterine wall, or to partial or total 
expulsion due to forceful uterine contraction (Fig. 4).

Van Schoubroeck et al reported that, in more than 50% 
of women, apparent embedment was noted on 3D ultrasound 
measurements only six weeks after insertion of the Mirena 
LNG-IUS.61 In our opinion, assessment of a patient’s uterine 
cavity is required prior to the insertion of any framed device. 
Knowledge of the patient’s uterine dimensions and geom-
etry will allow physicians the ability to select devices that are 
optimal for each patient.62 Multiple publications testify to the 
side effects and complications of gross spatial incompatibility 
of a framed IUD with the uterine cavity of young and older 
women.63–66

Long-acting reversible contraception methods have the 
ability to reduce unintended pregnancy if women continue to 
use them. Tolerability is paramount to achieve this objective. 

Figure 4. (A) Mirena lng-ius uses a different technique than the insertion technique of Femilis. When the lng-ius is pushed up against a narrow fundus, 
the arms may be forced in the fallopian tubes or in the muscular wall. (B) hysteroscopic example of embedment of both arms in the cornea of the uterus.
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Long-term use of the same device is only accomplished if 
health care providers give attention to the size and shape of 
the uterine cavity prior to insertion of a standard size IUD or 
IUS. Maximum comfort during the prolonged IUD/IUS use 
and a high continuation rate can clearly be achieved by using 
an IUD/IUS of which the greatest transverse dimension of the 
IUD/IUS is equal or slightly in excess of the fundal transverse 
dimension.67 These geometric relationships promote IUD/
IUS retention and stability while minimizing endometrial/
myometrial trauma, thereby reducing the likelihood of pain 
complaints and abnormal bleeding.

Noncontraceptive benefits of LNG-IUS adminis-
tration. The noncontraceptive benefits of a LNG-IUS for 
treatment and prevention are recognized by the gynecolo-
gist in general, but there is scarce knowledge by the medical 
community at large about many of the considerable benefits 
that this method offers beyond contraception. Most women 
with menstrual problems are treated by their general prac-
titioner with oral contraceptives or progestogens. As these 
treatments often fail, they are referred to a specialist, often 
leading to surgical intervention (eg, hysterectomy and endo-
metrial ablation).68,69 The first choice, however, should be 
to administer a LNG-IUS in women with menorrhagia 
who present to primary care or gynecological providers, as 
a LNG-IUS is more effective than usual medical treatments 
in reducing HMB.70 Most heavy bleeders can be treated with 
a LNG-IUS if a pathological condition (eg, fibroids, polyps, 
and cancer) is absent. Dysfunctional uterine bleeding is usu-
ally caused by dysfunction of the corpus luteum in approxi-
mately half of women as no significant uterine pathology can 
be demonstrated in them.71 In addition, a LNG-IUS pro-
vides contraception in these women as a secondary benefit. 
A study conducted in women with menorrhagia who pre-
sented to primary care providers treated with a LNG-IUS 
concluded that primary care doctors should be encouraged 
to insert a LNG-IUS in women with this condition. Women 
fitted with a LNG-IUS are also more likely to be compliant 
with this treatment.72,73

The difference in amenorrhea rate in the two Femilis 
MBL studies cannot easily be explained. As one study was 
conducted in Belgium and the other study in Brazil, it was 
suggested that geographical or genetic factors may be in play.

Conservative management with LNG-IUS of precancer-
ous changes and early well-differentiated endometrial cancer 
seems particularly promising in women who wish to preserve 
their fertility. It is emerging as an alternative to oral progesto-
gens as higher regression and lower hysterectomy rates for the 
treatment of complex and atypical hyperplasia are achieved 
with the device.74–77 Another benefit is the usefulness of the 
LNG-IUS in women with adenomyosis and fibromyoma 
associated HMB.78,79

Furthermore, the combination of intrauterine progesto-
gen delivery to suppress the endometrium, in combination with 
systemic estrogen, is highly appreciated by women resulting in 

a high continuation of use due to the absence of side effects 
and erratic bleeding in the large majority of women. There are 
strong arguments to categorize this regimen as probably the 
most effective, safest, and best accepted route resulting in high 
patient compliance as well as potentially providing maximal 
health benefits for peri- and postmenopausal women.80

Long-duration of action. Current LNG-IUSs have 
a lifespan of three to five years. Recent residue studies sug-
gest that the Femilis 60 LNG-IUS has a lifespan of possibly 
10 years. The in vivo release rate remains constant (zero-order 
kinetics) over a 10-year period, guaranteeing optimal con-
traceptive protection.54 The long lifespan of the Femilis 60 
LNG-IUS may be attractive as it permits women in their late 
teens to use a single device until they wish to have a child. The 
mean age at first birth is 26 years in the US with age at first 
sexual intercourse at approximately 16 years.81 Women in the 
EU give birth to their first child at the age of almost 29 years on 
average, and 40.6% become mothers in their 30s.82 These are 
important aspects women could consider, particularly as unin-
tended pregnancy rates in young women are high and strategies 
to curb these high rates are not very successful.83 In addition, 
cost savings would be tremendous as unintended pregnancy is 
expensive for society.84 At the end of the reproductive phase, 
the LNG-IUS could be highly useful for women over 40 years. 
In perimenopausal women, the climacteric symptoms, par-
ticularly hot flushes, night sweats, sleeping disturbances, and 
depressive moods, elicited by the decline in circulating estro-
gens, can cause considerable distress. These are usually more 
severe in perimenopausal women than in postmenopausal 
women. Up to 85% of perimenopausal women report suffering 
from vasomotor symptoms, and their well-being is negatively 
correlated with the frequency of hot flushes.85 The main advan-
tage of a LNG-IUS is probably its predominant local action 
minimizing or eliminating undesired effects on the protective 
effects of estrogen. Apart from being an effective and safe con-
traceptive method, continuously combined estrogen therapy 
plus a LNG-IUS is a highly practical and beneficial regimen, 
as it combines the benefits of prevention of endometrial pro-
liferation and treatment of menorrhagia and hyperplasia, if 
present, together with a suppression of climacteric symptoms. 
This regimen is also highly recommended in women with risk 
factors for endometrial cancer.74

The method often used in many countries in women 
towards the end of the reproductive phase is tubal steriliza-
tion. In the USA, half of the women aged 40–44 years rely on 
this method for birth control, but half of the sterilized women 
would have chosen a reversible effective nonsurgical contra-
ceptive method if the option would have been available.86 
The proportion of women requesting reversal of sterilization 
can be as high as 40% in young women.87 Although 
copper-releasing IUDs are an attractive option for many 
perimenopausal women with no menstrual disturbances, a 
LNG-IUS has more to offer. In addition to its contraceptive 
effect, target delivery of LNG reduces menstrual bleeding 
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and suppresses endometrial growth during estrogen therapy. 
Women with perimenopausal complaints, using LNG-IUS, 
can start estrogen therapy as the LNG-IUS will protect the 
endometrium.88

Conclusion
This review suggests that Femilis LNG-IUS, with an aver-
age daily release rate of 14 µg of LNG/day over the first five-
year life-span, is an effective, well-tolerated, and long-acting 
contraceptive method. The ease by which the new insertion 
technique is applied is considered an advantage over the exist-
ing insertion techniques of T-shaped IUDs. The shorter trans-
verse arm(s) of the LNG-IUS accommodates better to smaller 
uterine cavities, although we believe that the development of 
a 24 mm transverse arm(s) is desirable as many young women 
have narrow uterine cavities.

This LNG-IUS due to its simplicity and effectiveness 
opens the way for the use of a LNG-IUS by providers who 
are less experienced and to women who are underserved and 
live in remote places in developing countries. Many women, 
including young and nulliparous women, could substan-
tially benefit from its contraceptive benefits as well as from 
its ability to treat associated condition such as menorrhagia, 
avoiding invasive and costly treatment schedules. The long 
duration of action of the Femilis 60 LNG-IUS may allow 
many young women the opportunity to postpone pregnancy 
for prolonged periods. The long-acting Femilis 60 LNG-IUS 
also provides an opportunity to pass through the transitional 
perimenopausal period smoothly by adding estrogen therapy 
when needed allowing them to benefit fully from the advan-
tages that the hormone replacement therapy offers.

Author Contributions
Conceived and designed the experiments: DW, AA. Analyzed 
the data: DW, AA. Wrote the first draft of the manuscript: 
DW, NG. Contributed to the writing of the manuscript: DW, 
AA, NG. Agree with manuscript results and conclusions: 
DW, AA, NG. Jointly developed the structure and arguments 
for the paper: DW, NG. Made critical revisions and approved 
final version: DW, NG. All authors reviewed and approved of 
the final manuscript.

REFERENCES
 1. French RS, Guillebaud J. Mirena®—the levonorgestrel intrauterine system 

(20 mcg/day). J Drug Delivery. 2003;1:43–70.
 2. Nillson CG, Johansson EDB, Luukkainen TA. A δ-norgestrel releasing IUD. 

Contraception. 1975;13:503–514.
 3. Sivin I, Shaaban M, Odlind V, et al. A randomized trial of the Gyne T 380 

and Gyne T 380 slimline intrauterine copper devices. Contraception. 1990;42: 
379–389.

 4. Andersson K, Odlind V, Rybo G. Levonorgestrel-releasing and copper-releasing 
(Nova-T) IUD during five years of use: a randomised comparative trial. Contra-
ception. 1994;49:56–72.

 5. Indian Council of Medical Research Task Force on IUDs. Randomized clini-
cal trial with intrauterine devices (levonorgestrel intrauterine device (LNG), 
Cu T 380Ag, Cu T 220C and Cu T 200B). A 36-month study. Contraception. 
1989;39:37–52.

 6. Paterson H, Ashtin J, Harrison-Woolrych M. A nationwide cohort study of the 
use of the levonorgestrel intrauterine device in New Zealand adolescents. Con-
traception. 2009;79:433–438.

 7. Suhonen S, Haukkamaa M, Jakobsson T, Rauramo I. Clinical performance of 
a levonorgestrel-releasing intrauterine system and oral contraceptives in young 
nulliparous women: a comparative study. Contraception. 2004;69:407–412.

 8. Teal SB, Sheeder J. IUD use in adolescent mothers: retention, failure and reasons 
for discontinuation. Contraception. 2012;85:270–274.

 9. Berenson AB, Tan A, Hirth JM, Wilkinson GS. Complications and continu-
ation of intrauterine device use among commercially insured teenagers. Obstet 
Gynecol. 2013;121:951–958.

 10. Wildemeersch D. Intrauterine contraceptives that do not fit well contribute to 
early discontinuation. Eur J Contracept Reprod Health Care. 2011;83:186–187.

 11. Hubacher D. Copper intrauterine device used by nulliparous women: review of 
side effects. Contraception. 2007;75:S8–S11.

 12. Fraser I. Non-contraceptive health benefits of intrauterine hormonal systems. 
Contraception. 2010;82:396–403.

 13. Fraser I. Added health benefits of the levonorgestrel contraceptive intrauter-
ine system and other hormonal contraceptive delivery systems. Contraception. 
2013;87:273–279.

 14. Gemzell-Danielsson K, Inki P, Heikimheimo O. Recent developments in the 
clinical use of the levonorgestrel-releasing intrauterine system. Acta Obstet 
Gynecol Scand. 2011;90:1177–1188.

 15. Heikimheimo O, Gemzell-Danielsson K. Emerging indications for the 
levonorgestrel-releasing intrauterine system (LNG-IUS). Acta Obstet Gynecol 
Scand. 2011;90:1177–1188.

 16. Nilsson CG, Lahteenmaki PL, Luukkainen T, Robertson DN. Sustained intra-
uterine release of levonorgestrel over five years. Fertil Steril. 1986;45:805–807.

 17. Andersson JK, Rybo G. Levonorgestrel-releasing intrauterine device in the 
treatment of menorrhagia. Br J Obstet Gynaecol. 1990;97:690–694.

 18. Marjoribanks J, Lethaby A, Farquhar C. Surgery versus medical therapy for 
heavy menstrual bleeding. Cochrane Database Syst Rev. 2006;(2):CD003855.

 19. Kaunitz AM, Meredith S, Inki P, Kubba A, Sanchez-Ramos L. Levonorgestrel-
releasing intrauterine system and endometrial ablation in heavy menstrual bleed-
ing: a systematic review and meta-analysis. Obstet Gynecol. 2009;113:1104–1116.

 20. Kaunitz AM, Bissonnette F, Monteiro I, Lukkari-Lax E, Muysers C, 
Jensen JT. Levonorgestrel-releasing intrauterine system or medroxyprogester-
one for heavy menstrual bleeding: a randomized controlled trial. Obstet Gynecol. 
2010;116:625–632. [Erratum in Obstet Gynecol 2010;116:999].

 21. de Souza SS, Camargos AF, de Rezende CP, Pereira FA, Araújo CA, Silva 
Filho AL. A randomized prospective trial comparing the levonorgestrel-releas-
ing intrauterine system with thermal balloon ablation for the treatment of heavy 
menstrual bleeding. Contraception. 2010;81:226–231.

 22. Middleton LJ, Champaneria R, Daniels JP, et al; International Heavy Menstrual 
Bleeding Individual Patient Data Meta-analysis Collaborative Group. Hysterec-
tomy, endometrial destruction, and levonorgestrel releasing intrauterine system 
(Mirena) for heavy menstrual bleeding:systematic review and meta-analysis of 
data from individual patients. Br Med J. 2010;341:c3929.

 23. Maia H Jr, Maltez A, Coelho G, Athayde C, Coutinho EM. Insertion of mirena 
after endometrial resection in patients with adenomyosis. J Am Assoc Gynecol 
Laparosc. 2003;10:512–516.

 24. Papadakis EP, El-Nashar SA, Laughlin-Tommaso SK, et al. Combined endo-
metrial ablation and levonorgestrel intrauterine system use in women with dys-
menorrhea and heavy menstrual bleeding: novel approach for challenging cases. 
J Minim Invasive Gynecol. 2015;22:1203–1207.

 25. Kingman CE, Kadir RA, Lee CA, Economides DL. The use of the levonorg-
estrel-releasing intrauterine system for treatment of menorrhagia in women with 
inherited bleeding disorders. Br J Obstet Gynaecol. 2004;111:1425–1428.

 26. Lukes AS, Reardon B, Arepally G. Use of the levonorgestrel-releasing intrauter-
ine system in women with hemostatic disorders. Fertil Steril. 2008;90:673–677.

 27. Vilos GA, Tureanu V, Garcia M, Basim AR. The levonorgestrel intrauterine 
system is an effective treatment in women with abnormal uterine bleeding and 
anticoagulant therapy. J Minim Invas Gynecol. 2009;16:480–484.

 28. Machado RB, de Souza IM, Beltrame A, Bernardes CR, Spagnuolo 
Morimoto M, Santana N. The levonorgestrel-releasing intrauterine system: its 
effect on the number of hysterectomies performed in perimenopausal women 
with uterine fibroids. Gynecol Endocrinol. 2013;29(5):492–495.

 29. Xiao B, Wu SC, Chong J, Zeng T, Han LH, Luukkainen T. Therapeutic effects 
of the levonorgestrel-releasing intrauterine system in the treatment of idiopathic 
menorrhagia. Fertil Steril. 2003;79:963–969.

 30. Fedele L, Bianchi S, Raffaelli R, Portuese A, Dorta M. Treatment of adenomyo-
sis associated menorrhagia with a levonorgestrel-releasing intrauterine device. 
Fertil Steril. 1997;68:426–429.

 31. Bragheto AM, Caserta N, Bahamondes L, Petta CA. Effectiveness of the 
levonorgestrel-releasing intrauterine system in the treatment of adenomyosis diag-
nosed and monitored by magnetic resonance imaging. Contraception. 2007;76:195–199.

 32. Cho S, Nam H, Kim D, et al. Clinical effects of the levonorgestrel releasing intra-
uterine device in patients with adenomyosis. Am J Obstet Gynecol. 2008;198:373–377.

http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-reproductive-health-journal-j114


Femilis® 60 levonorgestrel-releasing intrauterine system

27CliniCal MediCine insights: RepRoduCtive health 2016:10

 33. Park DS, Kim M-L, Song T, et al. Clinical experiences of the levonorgestrel-
releasing intrauterine system in patients with large symptomatic adenomyosis. 
Taiwan J Obstet Gynecol. 2015;54:412–415.

 34. Varma R, Soneja H, Bhatia K, et al. The effectiveness of a levonorgestrel-
releasing intrauterine system in the treatment of endometrial hyperplasia—a 
long-term follow-up study. Eur J Obstet Gynecol Reprod Biol. 2008;139:169–175.

 35. Gallos ID, Shehmar M, Thangaratinam S, Papapostolou TK, Coomarasamy A, 
Gupta JK. Oral progestogens vs levonorgestrel-releasing intrauterine system 
for endometrial hyperplasia: a systematic review and metaanalysis. Am J Obstet 
Gynecol. 2010;203:547.e1–547.e10.

 36. Kresowik J, Ryan GL, Van Voorhis BJ. Progression of atypical endometrial 
hyperplasia to adenocarcinoma despite intrauterine progesterone treatment with 
the levonorgestrel-releasing intrauterine system. Obstet Gynecol. 2008;111(2 pt 2): 
547–549.

 37. Petta CA, Ferriani RA, Abrao M, et al. Randomized clinical trial of a 
levonorgestrel-releasing intrauterine system and a depot GnRH analogue for 
the treatment of chronic pelvic pain in women with endometriosis. Hum Reprod. 
2005;20:1993–1998.

 38. Bahamondes L, Petta CA, Fernandes A, Monteiro I. Use of the levonorgestrel-
releasing intrauterine system in women with endometriosis, chronic pelvic pain 
and dysmenorrhea. Contraception. 2007;75(suppl 6):S134–S139.

 39. Lockhat F, Emembolu J, Konje J. Serum and peritoneal fluid levels of levonorg-
estrel in women with endometriosis who were treated with an intrauterine con-
traceptive device containing levonorgestrel. Fertil Steril. 2005;83:398–404.

 40. Finoulst M, Amy JJ. Female sterilisation is becoming less popular. Eur J Contra-
cept Reprod Health Care. 2010;15:385–388.

 41. Reid R, Mukri F. Trends in number of hysterectomies performed in England for 
menorrhagia: examination of health episode statistics 1989 to 2002–3. Br Med J. 
2005;330:938–939.

 42. Toivonen J, Luukkainen T, Allonen H. Protective effects of intrauterine release 
of levonorgestrel on pelvic infection. Three years of comparative experience of 
levonorgestrel and copper-releasing intrauterine devices. Obstet Gynecol. 1991;77: 
261–264.

 43. Danvers AA, Stuart GS, Bryant AG. Lawsuits against Mirena®: potential 
impact on public health. Contraception. 2014;89:489–492.

 44. Wildemeersch D, Janssens D, Andrade A. The Femilis® LNG-IUS: contraceptive 
performance-an interim analysis. Eur J Contracept Reprod Health Care. 2009;14: 
103–110.

 45. R Development Core Team. R: A Language and Environment for Statistical Com-
puting. Vienna, Austria: R Foundation for Statistical Computing; 2013.

 46. Tietze C, Lewit S. Recommended procedures for the statistical evaluation of 
intrauterine contraception. Stud Fam Plann. 1972;4:35–42.

 47. Farley TMM. Life-table methods for contraceptive research. Stat Med. 1986; 
5:475–489.

 48. Janssen CA, Scholten PC, Heintz APM. A simple visual assessment technique 
to discriminate between menorrhagia an normal menstrual blood loss. Obstet 
Gynecol. 1995;85(6):977–982.

 49. Hallberg L, Nilsson L. Determination of menstrual blood loss. Scand J Clin Lab 
Invest. 1964;16:244–248.

 50. Shaw ST Jr. On quantifying menstrual blood loss. Contraception. 1977;16:283–285.
 51. Newton J, Barnard G, Collins W. A rapid method for measuring menstrual 

blood loss using automatic extraction. Contraception. 1977;16:269–282.
 52. Andrade ATL, Souza JP, Shaw ST Jr, Belsey EM, Rowe PJ. Menstrual blood 

loss and body iron stores in Brazilian women. Contraception. 1991;43:241–249.
 53. Kurman RJ, ed. Blaustein’s Pathology of the Female Genital Tract. 4th ed. New York,  

NY: Springer Verlag; 1995.
 54. Wildemeersch D, Andrade A, Hasskamp T, Goldstuck N, Jackers G. Femilis® 

LNG-IUS-Results of a 5-year contraceptive trial in parous and nulliparous 
women. 2016. (submitted).

 55. Wildemeersch D, Janssens D, Vrijens M, Weyers S. Ease of insertion, contra-
ceptive efficacy and safety of new T-shaped levonorgestrel-releasing intrauterine 
systems. Contraception. 2005;71:465–469.

 56. Wildemeersch D, Rowe P. Assessment of menstrual blood loss in Belgian users 
of a new T-shaped levonorgestrel-releasing intrauterine system. Contraception. 
2005;71:470–473.

 57. Wildemeersch D. Why perimenopausal women should consider to use a levonorg-
estrel intrauterine system. Gynecol Endocrinol. 2016:1–3. [Epub ahead of print].

 58. Wildemeersch D, Janssens D, Pylyser K, et al. Management of patients with 
non-atypical and atypical endometrial hyperplasia with a levonorgestrel-
releasing intrauterine system: long-term follow-up. Maturitas. 2007;57:210–213.

 59. Kaislasuo J, Heikinheimo O, Lähteenmäki P. Predicting painful or difficult 
intrauterine device insertion in nulliparous women. Obstet Gynecol. 2014;124: 
345–353.

 60. Diedrich JT, Madden T, Zhao Q , Peipert JF. Long-term utilization and con-
tinuation of intrauterine devices. Am J Obstet Gynecol. 2015;213:822.e1–822.e6.

 61. Van Schoubroeck D, Van den Bosch T, Ameye L, et al. Pain and bleeding pattern 
related to levonorgestrel intrauterine system (LNG-IUS) insertion. Eur J Obstet 
Gynecol Reprod Biol. 2013;171:154‒156.

 62. Wildemeersch D, Hasskamp T, Goldstuck N. Side effects of intrauterine devices 
are often related to disproportion with the endometrial 5 cavity—is there a role 
for pre-insertion ultrasound? Eur J Obstet Gynecol Reprod Biol. 2016;201:215–217.

 63. Ferguson CA, Costescu D, Jamieson MA, Jong L. Transmural migration and 
perforation of a levonorgestrel intrauterine system: a case report and review of 
the literature. Contraception. 2016;93:81–86. DOI: 10.1177/1742271X14532082.

 64. Kerr NK, Dunham R, Wolstenhulme S, Wilson J. Comparison of two- and 
three-dimensional transvaginal ultrasound in the visualization of intrauterine 
devices. Ultrasound. 2014:1–7.

 65. Shipp TD, Bromley B, Benacerraf BR. The width of the uterine cavity is nar-
rower in patients with an embedded intrauterine device compared to a normally 
positioned IUD. J Ultrasound Med. 2010;29:1453–1456.

 66. Liang H, Li L, Yuan W, et al. Dimensions of the endometrial cavity and intra-
uterine device expulsion or removal for displacement: a nested case-control study. 
BJOG. 2014;121:997–1004.

 67. Hasson HM. Clinical studies of the Wing Sound II metrology device. In: 
Zatuchni GI, Goldsmith A, Sciarra JJ, eds. Intrauterine Contraception: Advances 
and Future Prospects. Philadelphia: Harper & Row; 1984:126–141.

 68. Coulter A, Bradlow J, Agass M. Outcomes of referrals to gynecology outpatient 
clinics for menstrual problems: an audit of general practice records. Br J Obstet 
Gynecol. 1991;98:789–796.

 69. Clarke A, Black N, Rowe P, Mott S, Howie K. Indications for and outcomes 
of total abdominal hysterectomy for benign disease: a prospective cohort study. 
Br J Obstet Gynecol. 1995;102:611–620.

 70. Gupta J, Kai J, Pattison H, Gray R, Daniels J. Effectiveness and cost-effectiveness 
of levonorgestrel-containing intrauterine system in primary care against stan-
dard treatment for menorrhagia (ECLIPSE). N Engl J Med. 2013;368:128–137.

 71. NICE Guidelines [CG44]. Heavy Menstrual Bleeding: Assessment and Man-
agement; 2007. Available at: http://www.nice.org.uk/guidance/CG44. Accessed 
January 6, 2016.

 72. Rybo G. Population studies of menorrhagia. Res Clin Forums. 1983;5:77–81.
 73. Kmietowicz Z. Hormone releasing intrauterine system should be used more 

widely in primary care for menorrhagia, study concludes. BMJ. 2013;346:f100.
 74. Wildemeersch D, Jóźwik M, Jóźwik M. Endometrial cancer prevention with 

levonorgestrel-releasing intrauterine system. In: Darwish A, ed. Contemporary 
Gynecologic Practice. (Chap. 8). Rijeka: IN TECH; 2016:183–199.

 75. Wildemeersch D, Pylyser K, De Wever N, Dhont M. Treatment of non atypical 
and atypical endometrial hyperplasia with a levonorgestrel-releasing intrauterine 
system: long-term follow-up. Maturitas. 2007;57:210–213.

 76. Gallos ID, Krishan P, Shehmar M, Ganesan R, Gupta JK. LNG-IUS versus oral 
progestin treatment for endometrial hyperplasia: a long-term comparative cohort 
study. Hum Reprod. 2013;28:2966–2971.

 77. Wildemeersch D, Anderson E, Lambein K, Pauwels P, Dhont M. Successful 
treatment of early endometrial carcinoma by local delivery of levonorgestrel: 
a case report. Obstet Gynecol Int. 2010;2010:431950.

 78. Sheng J, Zhang WY, Zhang JP, Lu D. The LNG-IUS study on adenomyosis: 
a 3-year follow-up study on the efficacy and side effects of the use of levonorg-
estrel intrauterine system for the treatment of dysmenorrhea associated with 
adenomyosis. Contraception. 2009;79:189–193.

 79. Wildemeersch D, Schacht E. The effect on menstrual blood loss in women with 
uterine fibroids of a novel “frameless” intrauterine levonorgestrel-releasing 
drug delivery system: a pilot study. Eur J Obstet Gynecol Reprod Biol. 2002;102: 
74–79.

 80. Wildemeersch D. Potential health benefits of continuous LNG-IUS combined 
with parenteral ERT for seamless menopausal transition and beyond—a com-
mentary based on clinical experience. Gynecol Endocrinol. 2013;29:569–573.

 81. CDC Centers for Disease Control and Prevention (Births and Natality). Avail-
able at: http://www.cdc.gov/nchs/fastats/births.htm. Accessed December 24, 
2015.

 82. Eurostat. Available at: http://ec.europa.eu/eurostat/documents/2995521/68292-
28/3-13052015-CP-EN.pdf/7e9007f b-3ca9-445f-96eb-fd75d6792965. 
Accessed December 24, 2015.

 83. Blumenthal P, Voedisch A, Gemzell-Danielsson K. Strategies to prevent unin-
tended pregnancy: increasing use of long-acting reversible contraception. Hum 
Reprod Update. 2011;17:121–137.

 84. Trussell J, Henry N, Hassan F, Prezioso A, Law A, Filonenko A. Burden of 
unintended pregnancy in the United States: potential savings with increased use 
of long-acting reversible contraception. Contraception. 2012;87(2):154–161.

 85. Brzechffa PR, Judd HL. Hot flashes. In: Fraser IS, Jansen RPS, Lobo RA, 
Whitehead MI, eds. Estrogens and Progestogens in Clinical Practice. London: 
Churchill Livingstone; 1998:635–645.

 86. Jamieson DJ, Kaufman SC, Costello C, et al. A comparison of women’s regret 
after vasectomy versus tubal sterilisation. Obstet Gynecol. 2002;99:1073–1079.

 87. Curtis KM, Mohllajee AP, Peterson HB. Regret following female sterilization 
at young age: a systematic review. Contraception. 2006;73:205–210.

 88. Santoro N, Teal S, Gavito C, Cano S, Chosich J, Sheder J. Use of a levonorgestrel-
containing intrauterine system with supplemental estrogen improves symptoms 
in perimenopausal women: a pilot study. Menopause. 2015;12:1–7.

http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-reproductive-health-journal-j114
http://www.nice.org.uk/guidance/CG44
http://www.cdc.gov/nchs/fastats/births.htm
http://ec.europa.eu/eurostat/documents/2995521/6829228/3-13052015-CP-EN.pdf/7e9007fb-3ca9-445f-96eb-fd75d6792965
http://ec.europa.eu/eurostat/documents/2995521/6829228/3-13052015-CP-EN.pdf/7e9007fb-3ca9-445f-96eb-fd75d6792965

