Original Article

98

Expulsion of a Levonorgestrel-releasing
Intrauterine System: a Retrospective Analysis
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Objective: To report the incidence of expulsion of a levonorgestrel-releasing intrauterine system (LNG-IUS) in
Chinese patients and to determine the associated risk factors.

Methods: Medical records of patients who underwent insertion of a LNG-IUS between 1 November 2008 and 31
January 2017 at Tuen Mun Hospital were reviewed. The primary outcome was complete or partial expulsion of the
device. Patients with or without expulsion were compared to determine the associated risk factors.

Results: A total of 185 patients (mean age, 44 years) with 263 episodes of LNG-IUS insertion were analysed. The
mean follow-up was 38.49 (range, 3-113) months; 84.8% of patients were parous. The most common indication
for insertion was menorrhagia (73.4%), followed by endometrial hyperplasia without atypia (24%), and endometrial
hyperplasia with atypia (3%). The expulsion rate was 35% (n=92); 76 were complete and 16 were partial. 84.8%
of expulsions occurred within the first year of insertion; the median time to expulsion was 4 (range, 1-53) months.
Compared with patients without expulsion, those with expulsion were more likely to be parous (91.3% vs. 81.3%,
p=0.031), have an abdominally palpable uterus (10.9% vs. 4.1%, p=0.033), a longer uterine cavity (8.51 vs. 8.04
cm, p=0.001), fibroids (44.6% vs. 29.8%, p=0.017), adenomyosis (23.9% vs. 11.1%, p=0.006), and the indication
for insertion being menorrhagia (94.6% vs. 62%, p<0.001) or dysmenorrhoea (29.3% vs. 12.9%, p=0.001). In
multivariable analysis, risk factors for expulsion were an abdominally palpable uterus (adjusted hazard ratio=2.01,
p=0.04), menorrhagia (adjusted hazard ratio=6.59, p<0.001), and dysmenorrhoea (adjusted hazard ratio=1.96,
p=0.005). 27 patients underwent reinsertion of a LNG-IUS after expulsion; 13 (48.1%) of whom experienced re-
expulsion.

Conclusion: Patients with menorrhagia and dysmenorrhoea are at higher risk of expulsion of LNG-IUS. To reduce
the risk of expulsion, the LNG-IUS should be inserted during the later part of the menstrual cycle after pregnancy
has been excluded. For patients with an abdominally palpable uterus, the LNG-IUS may not be suitable as the first-
line management for menorrhagia or dysmenorrhoea owing to the high risk of expulsion; detailed counselling and
frequent follow-up should be provided.
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Introduction endometrial hyperplasia may progress to endometrial

The levonorgestrel-releasing intrauterine system  carcinoma’. This study aimed to report the incidence
(LNG-IUS) is an effective long-acting reversible of expulsion of a LNG-IUS in Chinese patients and to
contraceptive device that releases 20 micrograms of  determine the associated risk factors.
levonogestrel in utero every day'. It is recommended by
the National Institute for Health and Care Excellence as Materials and Methods
the first-line management for menorrhagia®>. The Royal This retrospective study was approved by the
College of Obstetricians and Gynaecologists and Hong ~ New Territories West Cluster Research Ethics Committee
Kong College of Obstetricians and Gynaecologists also ~ (Reference: 18028). Medical records of patients who
recommend LNG-IUS as the first-line management for underwent insertion of a LNG-IUS between 1 November
endometrial hyperplasia without atypia*. 2008 and 31 January 2017 at Tuen Mun Hospital were

Expulsion of a LNG-IUS has been reported to
occur in <1 in 20 women over a five-year period'?. When

expulsion occurs, women may fall pregnant, treatment Correspondence to: Dr Chui-Shan Yip
for menorrhagia may fail with consequent anaemia, and  Email: yipcs@ha.org.hk
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reviewed. Some patients underwent repeat insertions;
each episode was counted as a separate case. Patients were
excluded if they were lost to follow-up within one year of
insertion or if the LNG-IUS was removed within one year
of insertion.

Patient characteristics including age at insertion,
parity, size of uterus, length of uterine cavity, and
indication for LNG-IUS insertion were collected, as were
ultrasonographic findings of adenomyosis and fibroids.
The primary outcome was complete or partial expulsion
of the LNG-IUS. Complete expulsion was either reported
by the patient or confirmed by ultrasonography or pelvic
radiography after a report of a missed thread on speculum
examination or incidental finding. Partial expulsion was
defined as a part of the LNG-IUS visible during a speculum
examination. Displacement of the LNG-IUS to the lower
cavity or endocervical canal was not considered expulsion.
Such patients underwent early removal and were excluded
from analysis.

Patients with or without expulsion were compared
using the Student’s ¢ test for continuous variables and
the Chi squared test for nominal data. Cox regression
analysis was performed; variables with a p value of <0.1
or with clinical significance were further analysed in the
multivariable analysis. A p value of <0.05 was considered
statistically significant. Statistical analysis was performed
using SPSS (Windows version 21.0; IBM Corp, Armonk
[NY], US).

Results

A total of 245 patients with 323 episodes of
LNG-IUS insertion were identified. 12 patients were
lost to follow-up within one year of insertion and 48

patients discontinued within one year owing to acute
pelvic inflammatory disease / tubo-ovarian abscess
(n=3), hysterectomy as definitive treatment (n=4), newly
diagnosed breast cancer (n=1), request for early removal
secondary to spotting (n=4) or planning conception (n=1),
removal of a displaced LNG-IUS (n=7), or endometrial
assessment (n=28). The remaining 185 patients (mean age,
44 years) with 263 episodes of LNG-IUS insertion were
analysed (Figure 1). The mean follow-up was 38.49 (range,
3-113) months; 84.8% of patients were parous. The most
common indication for insertion was menorrhagia (73.4%),
followed by endometrial hyperplasia without atypia (24%),
and endometrial hyperplasia with atypia (3%).

The expulsion rate was 35% (n=92); 76 were
complete and 16 were partial. 84.8% of expulsions
occurred within the first year of insertion; the median time
to expulsion was 4 (range, 1-53) months. Compared with
patients without expulsion, those with expulsion were more
likely to be parous (91.3% vs. 81.3%, p=0.031), have an
abdominally palpable uterus (10.9% vs. 4.1%, p=0.033),
a longer uterine cavity (8.51 vs. 8.04 cm, p=0.001),
fibroids (44.6% vs. 29.8%, p=0.017), adenomyosis (23.9%
vs. 11.1%, p=0.006), and the indication for insertion
being menorrhagia (94.6% vs. 62%, p<0.001) and/or
dysmenorrhoea (29.3% vs. 12.9%, p=0.001) [Table 1].

In multivariable analysis, risk factors for expulsion
were an abdominally palpable uterus (adjusted hazard
ratio=2.01, p=0.04),
ratio=6.59, p<0.001), and dysmenorrhoea (adjusted hazard
ratio=1.96, p=0.005) [Table 2]. The cumulative probability
of the LNG-IUS remaining in situ over 5 years stratified

menorrhagia (adjusted hazard

with menorrhagia and dysmenorrhoea are shown in Table 3
and Figure 2.

245 patients, 323 insertions

12 patients lost to follow-up

\4

A4

\ 4

48 patients excluded:

185 patients, 263 insertions analysed

- Infection (n=3)
- Hysterectomy (n=4)
- Breast cancer (n=1)

\ 4 A4

- Requested removal (n=5)
- Downward displacement (n=7)
- Endometrial assessment (n=28)

92 insertions

171 insertions not

expulsed expulsed

Figure 1. Flowchart of patients who underwent insertion of the levonorgestrel-releasing intrauterine system
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Table 1. Patient characteristics

Characteristic Expulsion p Value
No (n=171)" Yes (n=92)"
Age of insertion, y 43.63 £6.88 4479 £5.57 0.16
Parity 0.031
0 32 (18.7) 8(8.7)
=1 139 (81.3) 84 (91.3)
Abdominally palpable uterus 0.033
No 164 (95.9) 82 (89.1)
Yes 7(4.1) 10 (10.9)
Uterine cavity length, cm 8.04+091 8.51+1.11 0.001
Fibroids 0.017
No 120 (70.2) 51(554)
Yes 51(29.8) 41 (44.6)
Adenomyosis 0.006
No 152 (88.9) 70 (76.1)
Yes 19 (11.1) 22 (23.9)
Indication for insertion
Menorrhagia <0.001
No 65 (38) 5064
Yes 106 (62) 87 (94.6)
Dysmenorrhoea 0.001
No 149 (87.1) 65 (70.7)
Yes 22 (12.9) 27 (29.3)
Endometrial hyperplasia without atypia 0.002
No 120 (70.2) 80 (87)
Yes 51(29.8) 12 (13)
Endometrial hyperplasia with atypia 0.176
No 164 (95.9) 91 (98.9)
Yes 7(4.1) 1(1.1)
History of expulsion 0.13
No 157 (91.8) 79 (85.9)
Yes 14 (8.2) 13 (14.1)
Duration of usage, m 29.53 +£18.59; 21 (12-88) 7.20 = 10.04; 4 (1-53) <0.001
Follow-up, m 38.74 £27.83;24 (12-113)  38.01 £25.91;33 (3-111) 0.84

* Data are presented as mean + standard deviation, No. (%) of cases, or mean + standard deviation; median (range)

Table 2. Risk factors for expulsion using the Cox regression model

Variable Adjusted hazard ratio (95% confidence interval) p Value
Parity =1 1.06 (0.50-2.24) 091
Abdominally palpable uterus 201 (1.02-3.95) 0.04
Menorrhagia 6.59 (2.57-16.90) <0.001
Dysmenorrhoea 1.96 (1.23-3.12) 0.005
Endometrial hyperplasia without atypia 0.94 (0.50-1.77) 0.85
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Table 3. Cumulative rate of expulsion
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Parameter Time after insertion
1 month 6 months 12 months >12 months
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Figure 2. Cumulative probability of the levonorgestrel-releasing intrauterine system (LNG-1US) remaining in situ stratified by

(a) menorrhagia and (b) dysmenorrhoea

27 patients underwent reinsertion of a LNG-IUS
after expulsion; 13 (48.1%) of whom experienced re-
expulsion. The median interval to expulsion was 4 (range,
1-53) months for the first insertion and 2.5 (range, 1-33)
months for the second insertion (p=0.86, paired sample
t-test).

Discussion
The LNG-IUS is an
device used in the management of menorrhagia and

effective  long-acting
dysmenorrhoea®. LNG-IUS usage has been reported to
increase haemoglobin level in patients with menorrhagia’$.
The prevalence of endometrial hyperplasia further expands
the use of LNG-TUS’. If endometrial hyperplasia persists
after 12 months of LNG-IUS use, hysterectomy should be
discussed. Expulsion of LNG-IUS is a known complication
and mostly occurs within the first year of insertion'.

The mean age of our patients was 44.03 years, which
was older than that reported in most studies. In our patients,

LNG-IUS was used mainly for treatment of gynaecological
problems (menorrhagia, dysmenorrhoea, and endometrial
hyperplasia) rather than contraception.

According to the manufacturer and National
Institute for Health and Care Excellence guideline, the
risk of expulsion of a LNG-IUS is <5%'?. This expulsion
rate has been further reported to range from 5.7% in 5
years to 25.3% in 2 years”!"®, In our study, the expulsion
rate was much higher at 28.1% in the first year and 35%
cumulatively. Nonetheless, most studies on the expulsion
rate of the copper intrauterine device IUD) and LNG-IUS
have focused on patients whose primary indication was
contraception. In contrast, none of our patients used the
LNG-IUS solely for contraception; most had menorrhagia
or dysmenorrhoea, and both are significant risk factors for
expulsion'®>2!, The expulsion rate has been reported to
be higher for LNG-IUS than IUD'"!", probably because
of increased menstrual flow in LNG-IUS patients; most
patients reported expulsion during heavy menses. In
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our patients, most of the LNG-IUS were inserted during
admission for heavy menstrual flow; 31 (33.7%) expulsions
occurred within 1 month of insertion. In a study that
involved over 9000 women in Portland, the expulsion rate
decreased if the IUD was inserted later in the menstrual
cycle??. The LNG-IUS may be flushed out by heavy
menses before levonorgestrel has had an adequate effect on
the endometrium. In addition, the expulsion rate in other
studies may have been underestimated, as most studies
did not clearly define expulsion”''>!*!® or include partial
expulsion”!>!*18_One study relied only on patient reporting
of expulsion that can be easily missed'. There were only a
few studies of expulsion of a LNG-IUS in Chinese patients.
A study in Taiwan of patients with adenomyosis reported
the highest expulsion rate compared with studies among
Caucasian populations'®. Regional/ethnic differences in
the expulsion rate have been reported in a multi-centre
study'?. Further study with a larger sample size is required
to determine the expulsion rate in our local population with
menorrhagia or dysmenorrhoea.

Adenomyosis and dysmenorrhoea increase the
risk of expulsion'®'*?!. Dysmenorrhoea is associated with
increased prostaglandins in the uterus that increase the
contractile force of the uterus and hence the chance of
expulsion of a LNG-IUS?.Menorrhagia and dysmenorrhoea
are common indications for LNG-IUS insertion. Despite
the increased risk of expulsion, the use of LNG-IUS
is still recommended, and can result in an increase in
haemoglobin level by 1.17-1.8 g/dI*®. LNG-IUS is also
suitable for patients who opt for conservative treatment or
while awaiting surgery. It is important to explain the risk
of expulsion. Patients should be taught to self-check the
thread regularly and attend follow-up to ensure appropriate
management if the LNG-IUS is expulsed.

The manufacturer recommends the use of LNG-
IUS on the uterus sounded to 6 to 10 cm'. Within this
range, the uterine cavity length does not affect the risk of
expulsion'®?*. The risk of expulsion increases if the uterus
is too large with a consequent higher chance of malposition
of the LNG-IUS. Such patients should be counselled about
the higher risk of expulsion and that the LNG-IUS may not
be an appropriate first-line management for menorrhagia or
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In case of expulsion, immediate reinsertion of a new
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at higher risk of expulsion of LNG-IUS. To reduce the
risk of expulsion, the LNG-IUS should be inserted during
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uterus, the LNG-IUS may not be suitable as the first-line
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to the high risk of expulsion; detailed counselling and
frequent follow-up should be provided.

Declaration
The authors have no conflicts of interest to disclose.

1. Mirena levonorgestrel 52mg, 20 micrograms/24 hours
intrauterine delivery system. Bayer Oy, Finland. Prescribing

102 HKIGOM 2018; 18(2)

information. Available from: www.mirena-us.com.
2. National Institute for Health and Care Excellence. Heavy



10.

11.

12.

14.

15.

Expulsion of a Levonorgestrel-releasing Intrauterine System

menstrual bleeding: assessment and management. Clinical
Guideline 44; 2007.

Royal College of Obstetricians and Gynaecologists.
Management of endometrial hyperplasia. Greentop Guideline
No. 67; 2016.

Hong Kong College of Obstetricians and Gynaecologists.
Guidelines on clinical of endometrial
hyperplasia. 2015; 16:1-14.

Trimble CL, Method M, Leitao M, et al. Management of
endometrial precancers. Obstet Gynecol 2012; 120:1160-75.
Nilsson CG. Comparative quantitation of menstrual blood

management

loss with a d-norgestrel-releasing IUD and a Nova-T-copper
device. Contraception 1977; 15:379-87.

Sivin I, Stern J, Coutinho E, et al. Prolonged intrauterine
contraception: a seven-year randomized study of the
levonorgestrel 20 mcg/day (LNg 20) and the Copper T380
Ag IUDS. Contraception 1991; 44:473-80.

Luukkainen T, Toivonen J. Levonorgestrel-releasing IUD
as a method of contraception with therapeutic properties.
Contraception 1995; 52:269-76.

Lacey JV Jr, Chia VM, Rush BB, et al. Incidence rates
of endometrial hyperplasia, endometrial and
hysterectomy from 1980 to 2003 within a large prepaid health
plan. Int J Cancer 2012; 131:1921-9.

Merki-Feld GS, Schwarz D, Imthurn B, Keller PJ. Partial
and complete expulsion of the Multiload 375 IUD and the
levonorgestrel-releasing IUD after correct insertion. Eur J
Obstet Gynecol Reprod Biol 2008; 137:92-6.

Aoun J, Dines VA, Stovall DW, Mete M, Nelson CB,

Gomez-Lobo V. Effects of age, parity, and device type on

cancer

complications and discontinuation of intrauterine devices.
Obstet Gynecol 2014; 123:585-92.

Rivera R, Chen-Mok M, McMullen S. Analysis of client
characteristics that may affect early discontinuation of the
TCu-380A IUD. Contraception 1999; 60:155-60.

. Bednarek PH, Creinin MD, Reeves MF, et al. Immediate

versus delayed IUD insertion after uterine aspiration. N Engl
J Med 2011; 364:2208-17.

Sivin I, el Mahgoub S, McCarthy T, et al. Long-term
contraception with the levonorgestrel 20 mcg/day (LNg 20)
and the copper T 380Ag intrauterine devices: a five-year
randomized study. Contraception 1990; 42:361-78.

Madden T, McNicholas C, Zhao Q, Secura GM, Eisenberg
DL, Peipert JF. Association of age and parity with intrauterine
device expulsion. Obstet Gynecol 2014; 124:718-26.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Peng FS, Wu MY, Yang JH, Chen SU, Ho HN, Yang YS.
Insertion of the Mirena intrauterine system for treatment
of adenomyosis-associated menorrhagia: a novel method.
Taiwan J Obstet Gynecol 2010; 49:160-4.

Diaz J, Faundes A, Diaz M, Marchi N. Evaluation of the
clinical performance of a levonorgestrel-releasing IUD, up to
seven years of use, in Campinas, Brazil. Contraception 1993;
47:169-75.

Baveja R, Bichille LK, Coyaji KJ, et al. Randomized clinical
trial with intrauterine devices (levonorgestrel intrauterine
device (LNG), CuT 380Ag, CuT 220C and CuT 200B). A
36-month study. Indian Council of Medical Research Task
Force on IUD. Contraception 1989; 39:37-52.

Zhang J, Feldblum PJ, Chi IC, Farr MG. Risk factors
for copper T IUD expulsion: an epidemiologic analysis.
Contraception 1992; 46:427-33.

Hidalgo M, Bahamondes L, Perrotti M, Diaz J, Dantas-
Monteiro C, Petta C. Bleeding patterns and clinical
performance of the levonorgestrel-releasing intrauterine
system (Mirena) up to two years. Contraception 2002;
65:129-32.

Braaten KP, Benson CB, Maurer R, Goldberg AB.
Malpositioned intrauterine contraceptive devices:
factors, outcomes, and future pregnancies. Obstet Gynecol
2011; 118:1014-20.

White ME Ory HW, Rooks JB, Rochat RW. Intrauterine
device termination rates and the menstrual cycle day of
insertion. Obstet Gynecol 1980; 55:220-4.

Aguilar HN, Mitchell BF. Physiological pathways and
molecular mechanisms regulating uterine contractility. Hum
Reprod Update 2010; 16:725-44.

Bahamondes MV, Monteiro I, Canteiro R, Fernandes Ados
S, Bahamondes L. Length of the endometrial cavity and

risk

intrauterine contraceptive device expulsion. Int J Gynaecol
Obstet 2011; 113:50-3.

Bahamondes L, Diaz J, Marchi NM, Petta CA, Cristofoletti
ML, Gomez G. Performance of copper intrauterine devices
when inserted after an expulsion. Hum Reprod 1995; 10:2917-
8.

Petta CA, Faundes D, Pimentel E, Diaz J, Bahamondes L.
The use of vaginal ultrasound to identify copper T IUDs at
high risk of expulsion. Contraception 1996; 54:287-9.
Anteby E, Revel A, Ben-Chetrit A, Rosen B, Tadmor O,
Yagel S. Intrauterine device failure: relation to its location
within the uterine cavity. Obstet Gynecol 1993; 81:112-4.

HKJGOM 2018; 18(2)

103



