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 Contraceptive implants are subdermal capsules that release progestins over 

a 3 year period. The most common and frequent side effect of implants is 

abnormal uterine bleeding (AUB). Various diagnostic techniques are 

available to determine the cause of AUB. However, there have only been a 

few studies investigating endometrial pathology experienced by implant 

contraceptive acceptors. The aim of this study is to investigate endometrial 

etiologies of abnormal uterine bleeding on single-rod implant contraceptive 

acceptors. This observational descriptive study using cross sectional 

method was performed on acceptors of Monoplant® single rod implant 

containing 160 mg of Levonorgestrel who had abnormal uterine bleeding. 

A total of 20 subjects was recruited to the study. Women with cervical 

cancer, cervical stenosis, pelvic inflammatory disease, or abnormal uterus 

morphology were excluded. All the participants of the study had their 

endometrium assessed with a transvaginal ultrasound, hysteroscopy, and 

histopathology of an endometrial biopsy. Assessment of endometrium 

revealed that endometrial thinning and endometrial atrophy were found on 

78.9% of subjects. Results of transvaginal ultrasound and hysteroscopy 

were compared to histopathologic results. Endometrial thinning and 

atrophy were found in majority of single rod implant acceptors having 

abnormal uterine bleeding. However, further examinations should be 

performed to eliminate additional etiologies. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Contraceptive implants are subdermal rods that release progestins over a 3 year period. This type of 

contraception is very effective with the lowest implant contraceptive failure rate (<1%) and is rapidly 

reversible after removal [1- 3]. Over the past 35 years, implants have been approved by more than 60 countries 

and are currently used by millions of women worldwide, one of the various types of contraceptive implants 

is the Levonorgestrel (LNG) implant, varying in amount of implants and its contents [1], [2]. Further research 

was conducted in order to improve its effectiveness, including making a single-rod implants, such as 
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Monoplant®. The most common complaint of implant acceptors is abnormal uterine bleeding, which is 

frequently observed on days 9 to 30 after implant placement. Previous studies of Norplant®, a six rod LNG 

implant, showed changes in menstrual patterns would occur in about 80% in the first year of use, then decrease 

to about 40% on the third year, and further decrease to about 33% on the fifth year [1]. These changes include 

changes in the interval between bleeding, menstrual duration and volume, and bleeding in between 

menstruation [1- 4]. This irregular and prolonged bleeding was the main reason acceptors discontinued the 

implant method (ranging from 3.5% of all acceptors at 12 months to 11.9% at the fifth year). The cumulative 

continuation rate at the fifth and third year after insertion is 62-67% [5]. However, there is no study regarding 

abnormal uterine bleeding in single rod implant acceptors. 

 

Various diagnostic techniques are available to determine the cause of AUB by further evaluating and 

visualizing the uterus and pelvic organs [6]. National Institute for Health and Care Excellence (NICE) 

guidelines recommend that assessment of the uterine cavity via transvaginal ultrasound or hysteroscopy may 

be indicated in patients with heavy menstrual bleeding having additional symptoms (such as intermenstrual 

or postcoital bleeding, pelvic pain, pelvic masses) suggesting structural abnormalities [7]. 

 

Transvaginal (TV) ultrasound is an initial and simple examination to see uterine cavity abnormalities with a 

very high sensitivity of 95.23%, a specificity of 94.82%, a positive predictive value of 93.01% and a negative 

predictive value of 96.49% to determine the presence of endometrial pathology. In some cases, the result of 

normal uterine cavity assessment on TV ultrasound examination requires a more reliable assessment by 

hysteroscopy. Found that about 21.8% of patients examined with TV ultrasound were also having other 

abnormality which can be found on hysteroscopy [6]. In some cases, despite no obvious pathology identified 

on transvaginal ultrasound, further evaluation of the endometrium is required via hysteroscopy. 

 

Hysteroscopy to directly view the uterine cavity followed by taking an endometrial biopsy is the gold standard 

examination of endometrial examination. The success of hysteroscopic diagnostic tests in AUB patients to 

detect endometrial pathology was 96.9% (SD 5.2%, range 83-100%) [8], [9]. However, it is not possible to 

carry out this examination on all patients given the invasive nature of the procedure and cost. There is still 

ongoing debate as to whether TV ultrasound alone is sufficient in assessing endometrial pathology or a 

hysteroscopy is required to assess the presence of endometrial pathology. 

 

Until now, there have been no studies on the findings of endometrial pathology from transvaginal ultrasound 

and hysteroscopy confirmed by endometrial histopathology in single-rod implant contraceptive acceptors 

with AUB. This study aims to assess the etiologies of AUB in single-rod levonorgestrel implant contraceptive 

acceptors using transvaginal ultrasound, hysteroscopy, and endometrial histopathology result. 

 

2. METHODS 

This is an observational descriptive study using cross sectional method to assess the endometrial pathology 

found in single rod levonorgestrel implant acceptors using transvaginal ultrasound, hysteroscopy, and 

histopathology examination. 

 

This study used 5% error bound and 95% confidence interval limit, with power of the test considered to be 

90%. This study was done at dr. Cipto Mangunkusumo National General Hospital, Indonesia on January of 

2019 to December of 2019. The inclusion criteria for this research were all acceptors of Monoplant® single 

rod levonorgestrel implant containing 160 mg of Levonogestrel having abnormal uterine bleeding during the 

course of the study aged 20-35 years old. Meanwhile, the exclusion criteria of this study were women with 

cervical cancer, cervical stenosis, pelvic inflammatory disease, or any abnormal uterine morphology. The 

https://www.teikyomedicaljournal.com/
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subjects were recruited consecutively. 

 

All of the subjects in this study was examined using transvaginal ultrasound, hysteroscopy, and 

histopathology examination. Ultrasound and hysteroscopy examinations were done by obstetrics and 

gynecology consultants, while histopathology examinations were performed by histopathologic consultants. 

On ultrasound examination, all of the pathologies found were reported. On hysteroscopy examination, 

superficial vascular density pattern, morphology, and distribution were reported. Examination result was 

determined subjectively by each operator. 

 

All human studies had been approved by the Research Ethics Committee of Faculty of Medicine, University 

of Indonesia. All patients who were included in this study had given their informed consent prior to their 

inclusion in the study. Collected data were then analyzed using SPSS for Macintosh ver. 20. Characteristics 

of subjects and examination results were analyzed descriptively. 

 

3. RESULTS 

Along the period of this study, the number of single rod implant acceptors with abnormal uterine bleeding 

symptoms was 20. However, 1 subject was excluded due to cervical stricture, rendering hysteroscopy 

impossible. Therefore, 19 subjects were recruited to the study and were further analyzed.  Baseline 

characteristics of subjects can be found on Table 1. 

 

Table 1. Characteristics of Subjects 

Characteristics N = 20 

Age (years) 

   21-25 

   26-30 

   31-35 

 

2 (10%) 

1 (5%) 

17 (85%) 

Body mass index (kg/m
2
) 

   Underweight 
   Normal 

   Overweight 

   Obese 

 

1 (5%) 
6 (30%) 

0 

13 (65%) 

Lactating  

   Yes 5 (25%) 

   No 15 (75%) 

Usage duration (months) 

   0 – 6 

   7 – 12 

   13 - 18 

   19 - 24 

   25 – 30 

 

4 (20%) 

2 (10%) 

4 (20%) 

5 (25%) 

5 (25%) 

Intermenstrual bleeding episodes monthly (times) 1 (1-2) 

Intermenstrual bleeding duration (days)  

   1-7 12 (60%) 

   8-14 7 (35%) 

   >14 1 (5%) 

 

It was found that all of our subjects were having intermenstrual bleeding episodes, ranging from 1 to 15 days. 
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The usage duration differed on each subject. However, 80% of the subjects had already used the implants for 

more than 6 months. 

 

Following the characteristics study, all of the subjects in this study were examined using transvaginal 

ultrasonography, hysteroscopy, and histopathologic examination. Results of the subjects can be found on 

Table 2. 

 

Table 2. Examination Results of Subjects 

Characteristics N = 19 

Transvaginal Ultrasound  

Endometrial thickness  

   < 5 mm 15 (78.9%) 

   > 5 mm 4 (21.1%) 

Hysteroscopy  

Superficial vascular morphology  

   Subregular 19 (100%) 

   Neovascular 0 (0%) 

   Mosaic 0 (0%) 

Superficial vascular distribution pattern  

   Subregular 11 (57.8%) 

   Patchy 8 (42.2%) 

Superficial vascular density  

   None 0 (0%) 

   Scanty 12 (63.1%) 

   Moderate 4 (21.1%) 

   Plenty 3 (15.8%) 

   Numerous 0 (0%) 

Histopathologic Examination  

  Atrophy 15 (78,9%) 

  Normal 4 (21,1%) 

 

Endometrial atrophy was found on majority of subjects, based on TV ultrasound and histopathologic 

examination. However, hysteroscopy results showed that all of the subjects had subregular superficial 

vascular morphology with subregular vascular pattern. Only reduced density can be found on hysteroscopy 

examination, with most of the subjects had scanty vascular density (63.1%). 

 

 
Figure 1. Transvaginal ultrasound examination of endometrial atrophy 

https://www.teikyomedicaljournal.com/
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Figure 2. Histopathologic result of endometrial atrophy 

 

4. DISCUSSION 

Uterine bleeding is a common side effect of contraceptive use and is one of the most common reasons to 

default on using contraception. Irregular bleeding frequently occurs in the first few months of use. Following 

oral regimen of estradiol supplementation, this complaint would begin to lessen over time. Regular evaluation 

of uterine bleeding with contraceptive use can improve compliance with contraceptive use while reducing the 

incidence of unwanted pregnancy [10]. 

 

Abnormal uterine bleeding due to implant use is thought to be due to the transition of a relatively thick 

endometrium to a relatively thin endometrium as a result of the predominant progestin component, as in all 

types of hormonal contraceptives. Continuous use of hormonal contraceptives would transform the 

endometrium to become a dense tissue that has small, dilated, and fragile capillaries, susceptible to focal 

bleeding. This fragility of blood vessels is caused by changes in the basement membrane and pericytes, as 

well as reduced structural support from the altered stroma and endometrial glands. Changes in matrix 

metalloproteinase activity, changes in endometrial perfusion, local vascular hemostasis, pro and antioxidant 

processes, and cell migration also play an important role in remodeling [11]. 

 

Transvaginal ultrasound is the initial examination to evaluate abnormal uterine bleeding because it can detect 

endometrial pathology noninvasively [12]. Transvaginal ultrasound can be used to assess the thickness of 

thinning endometrium due to various reasons, as observed on a study by [14] which showed significant 

correlation between endometrial thickness measured by ultrasound and histopathology in women with 

abnormal uterine bleeding, either using contraception or not. In that study, ultrasound and histopathological 

examinations were performed on 350 Turkish women with abnormal uterine bleeding. Histopathological 

analysis showed that there were proliferative endometrium (36%), secretory endometrium (24.6%), 

decidualization (10.9%), endometrial polyps (8.3%), endometritis (6.8%), endometrial hyperplasia (4, 6%), 

irregular shedding (3.7%), endometrial atrophy (3.1%), endometrial cancer (1.1%), and retention of the 

placenta (0.9%). There was a significant correlation between ultrasound results and histopathology (r = 0.215, 

p = 0.001) [13]. 

 

On the other hand, hysteroscopy has the advantage that it can provide direct visualization of the uterine cavity 

and endometrium. This allows a biopsy to be performed during the procedure if an endometrial abnormality 

is suspected. Hysteroscopy is the standard test for evaluating the uterine cavity, but it is an invasive method, 

which might cause some discomfort [14]. However, in our study, we found that hysteroscopy in our subjects 

showed minimal changes despite the symptoms suffered. The only abnormality found was reduced superficial 
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vascular density, while vascular morphology and distribution pattern remained normal. 

 

Assessed the utility of transvaginal ultrasound compared with hysteroscopy in evaluating abnormal uterine 

bleeding. The results showed that transvaginal ultrasound has high sensitivity and specificity (95.23% and 

94.82%, respectively) and high positive and negative predictive values. The power of compatibility between 

transvaginal ultrasound and hysteroscopy was quite high (Kappa value 0.898) [15]. 

 

The contraceptive effects of progestogens can be divided into two main categories: changes in the structure 

of the endometrium and vascularization, and also changes in menstrual bleeding patterns [16]. Endometrial 

changes due to the influence of progestins vary widely and depend on the underlying condition of the 

endometrium, dose, potency, type of progestin, duration of therapy, degree of inhibition of follicular activity 

and occurrence of ovulation. Significant vascular changes due to the influence of progestin implants include 

changes in the superficial vessels to become more fragile (increased density of dilated, thin-walled and fragile 

vessels) leading to abnormal uterine bleeding [17], [18]. Based on our study, this phenomenon could be 

examined using either transvaginal ultrasound or hysteroscopy, with each having additional advantages. 

 

Abnormal uterine bleeding remained as one of the most common side effects experienced by implants and 

other contraceptive acceptors. Discontinuation is also common among those suffering from it. Based on our 

research, we can conclude that endometrial atrophy is the main cause of abnormal uterine bleeding associated 

with contraceptive implants use. Furthermore, it can be inquired using ultrasound examination Hence, 

treatment for abnormal uterine bleeding cases in implants user should include treatment of endometrial 

atrophy. 

 

5. CONCLUSIONS 

It is concluded in this study that most of the cases of abnormal uterine bleeding in women using single rod 

levonorgestrel implant was attributed to endometrial atrophy. Therefore, ultrasound examination and 

conservative treatment using oral medication should be sufficient in decreasing the symptoms. 
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