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ABSTRACT

Levonorgestrel implant is the most used in Indonesia, it is free provided by BKKBN.
Levonorgestrel implant provides 99.95% of effectiveness. However, it could not
prevent pregnancy absolutely including ectopic pregnancy. Ectopic pregnancy is a
lifethreatening condition that is oftenly ignored by the patient and sometimes
misdiagnosed. The incidence of ectopic pregnancy is very low, particularly in
implant contraceptive users. Despite this fact, little is known about mechanism of
implant failure including its correlation to ectopic pregnancy, and studies are
limited. This case report presented a levonorgestrel implant contraceptive failure
result in ectopic pregnancy. A 2I1-years-old woman P1001 was provided with
levonorgestrel implant seventh month before admission. Patient was presented to
emergency department after suffering from severe lower abdominal pain. She was
diagnosed with ruptured ectopic pregnancy and underwent exploratory laparotomy.
Her ruptured right fallopian tube was ligated and partially removed.
Histopathological examination supported the diagnosis chorionic villi lined with
syncytiotrophoblast and cytotrophoblast cells in right fallopian tube tissue were
found. The levonorgestrel implant was removed and she was scheduled for next
contraceptive counseling. This case report emphasizes the fact that low incidence of
contraceptive implant failure, does not rule out the possibility of ectopic pregnancy.
Several hypotheses have been proposed as the cause of ectopic pregnancy. Further
research is necessary to determine definitive etiology in ectopic pregnancy with
levonorgestrel implant contraceptive failure.
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INTRODUCTION

Implant contraception is a long-acting reversible contraception (LARC) that
has 99.95% effectiveness and lasts for 3-5 years. Implant contraceptive placed sub-
dermally on left upper arm.(1)(2)(3)There are 2 types of implant which are most
frequently used, Etonogestrel (ENG) implant and Levonorgestrel (LNG)
implant.(1,3) Primary mechanism of all subdermal implants are suppressing the
mid-cycle escalation of luteinizing hormone (LH).(3)Ovulation will be suppressed
8 hours after implant insertion, and continues up to 3-4 weeks after
removal.(4,5)Implant also works to thickening of cervical mucus and alteration of
endometrial lining.(3,6) Ectopic pregnancy is a potentially life-threatening condition
that leads to maternal death, approximately 1/100 pregnancies are ectopic. Ectopic
pregnancy is defined as implantation of an embryo outside the uterine cavity. The
most common site of implantation occurs in the ampulla of the fallopian tube,
though implantation may also occur on the cornual, interstitium, ovary, cervix,
abdominal wall, bowel, or within a cesarean section scar.(7) Although implant has
superior effectiveness, there have been reported cases that indicate implant failure.
This article reported an implant contraceptive failure resulted in unintended
pregnancy, in this case an ectopic pregnancy.

A 2l-year-old unmarried woman P1001 presented to the emergency
department for a complaint of abdominal pain that started 9 days and worsened one
day prior to admission. She had her last menstrual period 5 weeks 6 days prior to
presentation. Her abdominal pain was not followed by vaginal bleeding. The history
of pelvic inflammatory disease, surgery or ectopic pregnancy earlier was denied.
Her first baby was born with spontaneously vaginal delivery. The patient was
provided with a LNG implant at a public health center on November 2022, one
month after delivering her first born baby. Two rods of LNG implant had been
inserted on the 75 distal left antebrachial, subdermally by midwife. Patient had a
regular menstrual period with 28 days cycle and 5-7 days of duration. She had never
been on long-term medication related to any disease. On investigation, her blood
pressure was 100/60 mmHg, heart rate 110 beats/min, respiratory rate 16x/min and
36.5°C of axilla of temperature. Her body mass index (BMI) was 27.99 kg/m2. Her
abdomen was distended with lower right quadrant tenderness, positive muscular
defense and normal bowel sound. Slinger pain found positive on vaginal touche.
Per speculum a healthy normal cervix without vaginal bleeding was seen. Her
laboratorium result showed markedly positive urine pregnancy and Hemoglobin
(Hb) 10g/dL. Transabdominal sonography found anteflexion uterus with Complex
Mass (CM) around the pouch of Douglass (Figure 1). Ruptured ectopic pregnancy
as a provisional diagnosis was made and underwent exploratory laparotomy.
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Figure 1. Anteflexion uterus with complex mass
(CM) in the pouch of Douglass

Intra-operative, 600mL of blood clot and 400mL of hemoperitoneum was
evacuated. An ampullary rupture within right fallopian tube was visualized which
blood was oozing. (Figure 2) It decided to underwent right tubal ligation and artial
salphingectomy. Bilateral ovarian, left fallopian tube and uterus were normal. Her
LNG implant was removed (Figure 3).
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Figure 2. Hemoperitonium (right); ruptured ampullary tubal (left)

She had uneventful post-operative care and her Hb was 9.6g/dL. Her right
fallopian tube (Figure 3) was sent to histopathological examination.

6980 http://eduvest.greenvest.co.id



Eduvest — Journal of Universal Studies
Volume 5, Number 6, June, 2025

Figure 3. Two LNG Rods; Blood
Clot; Right fallopian tube tissue

Histopathology examination found necrotic areas with decidua basalis cells
and chorionic villi lined with syncytiotrophoblast and cytotrophoblast cells (Figure
4). She was then scheduled for next contraception counseling.

cell (yellow arrow); syncytiotrophoblast cell (black arrow); decidua cell (green arrow)

RESEARCH METHOD
This article reports an incidence of ruptured ectopic pregnancy in patient with
levonorgestrel implant. This case was identified in early 2024 at Garbamed
Hospital, Bali. This case emphasizes the possibility ectopic pregnancy influenced
by levonorgestrel implant. In this article also present several literature obtained
from several sources including Pubmed, Ebsco, Medline, Science Direct, Cochrane
published by the last decade.

RESULT AND DISCUSSIONS
Case Discussion
Implant brands vary from Norplant®, Implanon®, Sino-implant®, Jadena®,
Indoplant® etc. In Indonesia, the majority implant are free provided by the Badan
Koordinasi Keluarga Berencana Nasional (BKKBN) which contain 2 rods of
implant with 75 mg LNG each rod.!
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Levonorgestrel, is a second-generation of synthetic progestin and gonane
derivative. It has been used widely as an active compound in contraceptive,
specially hormonal implants.(8,9)LNG binds to progesterone and androgen
receptors and cause inhibition of secretion of gonadotropin-releasing hormone
(GnRH) from hypothalamus. As the result ovulation will be inhibited by prevent
the  luteinizing  hormone  surge that occurs on  pre-ovulation
stage'(10,11)Levonorgestrel also works to thickening cervical mucus, alteration of
endometrial lining and reduction of ciliary beat frequency (CBF).(3,12)

Levonorgestrel implants slowly released into circulation. LNG implants
could last up to 3-5 years. LNG levels in circulation will increase directly in the
first month after placement and slowly decrease by time.(13-15)Peak concentration
LNG in plasma also depends on the release rate of the implant, which may differ
between brands. LNG implant bioavailability estimated about 66% in
circulation.(15)LNG undergo metabolism in the liver through CYP3A4 before it
excreted in urine.(11)

The risks of ectopic pregnancy are higher in women who smoke or have
history of damaged fallopian tubes due to pelvic infections, surgery, or previous
ectopic pregnancy.(16)Ectopic pregnancies would resolve by spontaneous
resolution or with medical therapy, but others continue to grow and can lead to
rupture of the tube. Some cases of ectopic pregnancy need to perform procedural
treatment or surgery.(17)Latest evidence supports the hypothesis of tubal ectopic
pregnancy is caused by a retention of the embryo within Fallopian tube due to
interrupted embryo-tubal transport and remodeling tubal environment allowing
early implantation to occur.(18)

The classic triad symptoms of an ectopic pregnancy include vaginal bleeding,
lower abdominal pain and amenorrhea or a positive urinary pregnancy test.(19)On
physical examination, signs of hemodynamic instability and hemoperitoneum can
be found in women with ruptured ectopic pregnancy, while in patient with
unruptured ectopic pregnancy often have slinger pain and adnexal tenderness.(20)In
this case, patient was having severe abdominal pain with positive urinary
pregnancy test. She had hemodynamic instability because of a ruptured ectopic
pregnancy and bleeding in peritoneum.

Despite the rate of implant failure being very low (<1%), it does not prevent
pregnancy. A study reported failure of implant in obese women 0.23 per 100
women-year.(21,22) Whereas the incidence of ectopic pregnancy ranged from 0 -
2.9 per 1000 women-year.(23)Another study also reported a case of ectopic
pregnancy with a history of Implanon® insertion.(24)

Up to now, the mechanisms of implant failure are paradoxical. Several
hypotheses have been proposed, but very uncommon cases of unintended
pregnancy and ectopic pregnancy as the effect of implant failure made it difficult to
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study. Besides, each brand of implant produced different drug release rate, which
made different dose to inhibit LH escalation.(13)

Need to be concerned about drug-drug interactions between LNG with other
drugs in plasma, including its metabolism in the liver. Some drugs were reported
could induce CYP3A4 activity in the liver such as anticonvulsants, carbamazepine,
phenytoin, barbiturate, St. John’s wort, rifampicin, reverse transcriptase inhibitor,
pioglitazone and glucocorticoids. Increased CYP3A4 activity believed to reduce
LNG bioavailability and efficacy.(14,25)High activity of CYP3A4 increasing LNG
clearance, caused by higher of hepatic degradation.(26)Low LNG bioavailability
and concentration in serum/plasma below the threshold, leading to loss of
contraceptive effect to inhibit ovulation.

In this case, the history of long-term medicine used was denied by the patient.
Nevertheless, the patient’s BMI was overweight. A higher BMI has an inverse
correlation with LNG concentration in circulation.(13)It suggesting an increases
BMI might decrease LNG in serum/plasma.

In addition, LNG could down regulate the expression of transient receptor
potential vanilloid (TRPV) 4 channels. TRPV4 is located in the human reproductive
tract which generates of Ca2+ influx to induce CBF. Downregulation TRPV 4 by
LNG could limiting Ca2+ influx, causes CBF reduction and result in embryonal
retention in Fallopian tube.(12)Embryonal retention in Fallopian tube potentially
lead to ectopic pregnancy.(18)

Several hypotheses were proposed, but did not support as a definitive risk
factor for this patient. The only overweight BMI suspected as risk factor for LNG
implant failure, whereas there was no absolute risk for ectopic pregnancy in this
patient. The mechanism LNG reducing tubal motility results in ectopic pregnancy
could hold responsible, but it can only be postulated. This case highlights the need
for further research regarding the influence of BMI on implant contraceptive,
mainly with LNG compound. Further evidence is also needed regarding the
mechanism of LNG whether oral or implant preparate reduces CBF in the fallopian
tube.

CONCLUSION

Ectopic pregnancy can occur unexpectedly, with patients often unaware of
their condition until symptoms of rupture appear. Although contraceptive implant
failure is rare, it does not eliminate the risk of pregnancy, including ectopic
pregnancy. This case report highlights an instance of ectopic pregnancy following
levonorgestrel (LNG) implant contraceptive failure. To better understand this risk,
future research should focus on identifying potential direct causes linking LNG
implant failure to the incidence of ectopic pregnancy.
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