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bstract

bjective: The objective of this short communication is to measure and compare the force needed to remove the implanted
yneFix� intrauterine contraceptive device (IUD) and the “0-suture” FibroPlant™-LNG intrauterine system (IUS) from the uterus
nd postmenopausal women.
tudy design: A nonrandomized comparative study in 119 pre- and postmenopausal women. A dynamometer (Pesola�) was used t
easure the removal force in newtons.
esults: The results of this study show a mean removal force of 8.5 and 9.5 newtons, respectively (range, 3–11 and 4.5–11), i
ostmenopausal women, which is significantly different (p� 0.003).
onclusions: The force needed to remove the IUD/IUS anchored in the myometrium of the uterine fundus of pre- and postme
omen is higher than the removal force found in previous studies in which the IUD consisted of a slightly thinner anchoring th

nstead of 0 suture). The statistically significantly different removal force between the two groups has no clinical implicatio
ifference may reflect the increased compactness of the uterine tissue in the postmenopausal uterus. © 2004 Elsevier Inc. All righ

eywords: “Frameless” intrauterine device (IUD) and system (IUS); GyneFix�; FibroPlant™-LNG; Removal force
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. Introduction

The performance of a frameless intrauterine de
IUD) depends in the first place on the retention of
ctive compound in the uterine cavity. The consider

orce needed to dislodge the frameless GyneFix�, provided
ith a 00-size knotted anchor, from its anchoring site in

undal myometrium of the uterus is an indication of
eliability of the implantation method. This force is appr
mately four times higher than the force needed to remo
-shaped IUD, which is between 1.0 and 1.7[1,2]. This may
xplain why expulsion of conventional copper IUDs are
ncommon.

In the present study, the removal force was meas
hen a 0-size knot, instead of the slightly smaller 00-
not, was used. This knot was selected to optimize
niformity of the knot and, at the same time, to impr
etention of the IUD. In addition, the removal force w
ompared between pre- and postmenopausal women.
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. Materials and methods

.1. Description of the GyneFix IUD and FibroPlant-LNG
US

GyneFix has been described previously in this jou
3]. The FibroPlant-LNG intrauterine system (IUS,Fig.
) is a development of the GyneFix IUD and is curren
n clinical development for contraception and intraute
reatment (menorrhagia, hormone replacement, etc.)

multicomponent system consisting of a polypropyl
-suture thread, identical with the current GyneFix
horing system, the proximal (fundal) end is provid
ith a single knot. Attached thereto is a 3.5-cm long
pproximately 1.6-mm wide fibrous delivery system,

easing approximately 14�g of LNG per day. The syste
s effective for at least 3 years. The fiber is fixed to
nchoring thread by means of a metal clip 1 cm from
nchoring knot. The anchoring knot is implanted into
yometrium of the uterine fundus using the Gyne

nsertion instrument[4].
.
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.2. Study population

One-hundred and nineteen women participated in this
emoval force study. Premenopausal women (n � 47) either
ad a GyneFix IUD or a FibroPlant-LNG IUS fitted for
ontraception. Postmenopausal women (n � 72) were fitted
ith the FibroPlant-LNG IUS for endometrial suppression
uring estrogen replacement therapy. No pain, bleeding or
ny morbidity has been reported in association with the
mplantation of the knot into the myometrium.

.3. Removal of GyneFix IUD and Fibroplant-LNG IUS

The GyneFix IUD was removed at the end of the license
eriod of 5 years; the Fibroplant IUS after 3 years or earlier
n case removal was requested by the woman.

To remove IUD/IUS, a hemostat was applied to the tail
nd the Pesola� (Switzerland) dynamometer was hooked
nto the hemostat. As the IUD/IUS is retained in the uterus
olely by the anchoring mechanism, the removal force was
ead at the precise moment when the anchor dislodged from
he fundus of the uterus. The force was measured to the
earest integer. The removal force was compared between
he two groups of premenopausal and postmenopausal
omen. All removals were conducted in consecutive pa-

ients as they came to the clinic for follow-up examination.
lthough the devices are different, the anchoring system is

dentical, allowing the force to dislodge the anchor of the
wo devices to be compared. Statistical analysis was carried
ut using the Mann–Whitney test to compare the removal
orce between the two groups [5].

. Results

The removal force, measured in newtons, was evaluated
n 47 premenopausal and 72 postmenopausal women. Vir-

Fig. 1. GyneFix IUD (left) and
ually all removals were conducted after expiry to replace
he IUD/IUS and not for any form of pathology. Table 1
hows the removal force in the two groups of women,
ccording to their reproductive status. The mean removal
orce is 8.5 newtons in premenopausal women and 9.5
ewtons in postmenopausal women, respectively (range,
–11 and 4.5–11), which is statistically significantly differ-
nt (p � 0.003) (Fig. 2).

. Discussion

When inserted correctly, spontaneous expulsion of the
yneFix IUD and FibroPlant-LNG IUS occurs in �1% of
omen observed over a 5-year period of use. However, in

linical trials, GyneFix expulsion rates range from 0.5 to
.0% during the first 3 years of use, compared with expul-
ion rates of between 2.7 and 7.4% with TCu380A IUD.
xpulsion with FibroPlant has been very rare, probably
ecause most insertions were performed by experienced
octors [4,6]. In large multicenter trials, it has been found
hat the majority of expulsions with the anchored IUD and
US are clustered in some centers, which is attributed to lack
f skill and familiarity with the technique of insertion. With
onventional IUDs, the highest expulsion rate, up to 17%

lant-LNG IUS (right) in situ.

able 1
ifference in removal force (newton) between pre- and postmenopausal
omen of GyneFix IUD and FibroPlant- LNG IUS: analysis according

o menopausal or postmenopausal status

Pre- or Postmenopausal

Pre Post

47 72
ean 8.5 9.5

D 2.0 1.6
edian 9.0 10.0
ange 3–11 4.5–11
FibroP
Mann–Whitney U-test: p � 0.003
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uring the first year of use, has been reported in nulliparous
omen [7,8]. Incompatibility between the IUD and the

ndometrial cavity leads to distortion of the uterine cavity,
esulting in uterine contraction and partial or total expulsion
f the IUD.

The results of the present study suggest that, with the
onsiderable force needed to dislodge the anchor, sponta-
eous expulsion should be virtually impossible after correct
nsertion. It is still advisable to recommend that the woman
hould avoid dislodgement by inadvertent traction on the
UD/IUS tail and abstain from intercourse and the use of
ampons when the anchoring is still relatively weak, as this
ay increase the risk of expulsion. This is thought to be the

ase in the first week after insertion. Long-term use of the
yneFix IUD in major clinical trials has shown that late

xpulsions, after the first 6 months to 1 year following
nsertion, are relatively rare [6]. That optimal results are
ossible with GyneFix was demonstrated in a 3-year mul-
icenter study conducted in 392 women (13,700 women-
onths of observation), which yielded a cumulative expul-

ion rate of only 0.39 [9]. The difference in removal force
etween pre- and postmenopausal women may reflect the
ncreased compactness of the uterine tissue in the postmeno-
ausal uterus.
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