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Introduction                                                                                                                                                             

Adenomyosis (AD) is a common benign gynaecologic condition in which the uterus is enlarged due to 

myometrial invasion of endometrial glands and stroma. AD can be asymptomatic or may induce menorrhagia, 

dysmenorrhea, abnormal uterine bleeding, pelvic pain, hypermenorrhoea, dyspareunia, subfertility or 

infertility and eventually affecting the quality of life of the women[1–3]. The pathophysiology of AD is not 

clearly understood, but several theories have been proposed over the years [4–6]. Age, parity, and previous 

history of uterine surgery increase the risk of developing AD [Schrager S et al 2022]. The diagnosis of AD is 

challenging due to the overlapping symptoms with other gynaecological conditions such as endometriosis, 

uterine fibroids and leiomyomas. 

Earlier AD could only be diagnosed by histopathological examinations in patients undergoing hysterectomy, 

thus the diagnosis was restricted to patients who did not wish to preserve their fertility. However, the 

advancement in imaging techniques such as transvaginal ultrasound (US) and Magnetic Resonance Imaging 

(MRI), have increased the scope of AD diagnosis in younger women as well [7]. The quest for a reliable 

biomarker for the diagnosis of AD is ongoing and currently, there are no clinically reliable biomarkers 

available for the same. However, studies investigating the use of CA 125[8], Cytokines [9], miRNA [10], 

proteomics and metabolomics [11, 12] for the diagnosis or differential diagnosis of AD have gradually 

increased. In future, AD diagnosis may be benefited from the integration of biomarkers along with imaging 

techniques. 

Hysterectomy is the conventional treatment for symptomatic patients [13] as at present, there are no 

international guidelines on the clinical and surgical management of AD. Although hysterectomy is an effective 

treatment option for AD in providing long-term relief from symptoms and preventing recurrence, it often 

conflicts with patients' desire to preserve their fertility [14]. It is further compounded by surgical 

complications, short-term morbidities, and mortality [15]. Minimally invasive techniques like uterine artery 

embolization, laparoscopic myometrial resection/ electrocoagulation, endo-myometrial ablation, MRI-guided 

focused US (MRgFUS), high intensity focused ultrasound (HIFU), etc. are also used for symptomatic 

management of AD. Considering the lack of high-quality data, more evidence on these treatment options is 

warranted [16, 17]. 

The pharmacological management of AD includes NSAIDS for pain relief, hormonal therapies such as 

gonadotropin-releasing hormone analogues (GnRH-a), oral contraceptives, high-dose progestins, and 

hormone receptor modulators. According to the National Institute for Health and Care Excellence guidelines, 

the first-line treatment for AD should be an intrauterine hormone-releasing device [16, 18]. Levonorgestrel-

releasing intrauterine system (LN-IUS) is a surgically implanted medical device that releases levonorgestrel 
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locally into the uterus to treat the symptoms of AD temporarily [3]. LNG-IUS has been successfully used to 

treat AD to reduce blood loss and pain during menstruation by reducing the thickness of the myometrial 

junctional zone and total uterine volume. Low side effects, low serum hormonal levels, high local 

concentration around the site of implantation etc., are some of the advantages of LNG- IUS when compared 

to other oral treatments [19]. LNG-IUS offers a viable option for women who wish to preserve their fertility 

while managing AD [20]. Recently, there has been an increase in the number of studies that explore the 

benefits of LNG-IUS in AD either as a monotherapy or in combination with conservative surgeries/minimally 

invasive treatments/ other medical therapies. However, the studies investigating the duration and factors 

associated with the retention of the LING-IUS device are limited. 

  

In this study, we intend to evaluate the characteristics of AD patients managed with either hysterectomy or 

LNG-IUS and explore the factors associated with the retention of LNG-IUS. Additionally, we studied the 

effect of LNG-IUS on pain levels in AD patients. 

 

Materials and Methods 

Study design: 

A retrospective study was conducted at the Obstetrics and Gynaecology Department of NMC Specialty 

Hospital, Abu Dhabi. Patients aged 18 and above with confirmed diagnosis of AD between January 2020 and 

December 2022 were included in the study. AD with or without endometriosis and or fibroids, treated by 

hysterectomy or LNG-IUS were included and AD patients treated by other treatment modalities were 

excluded. The demographic and clinical characteristics of the patients were collected from medical records. 

The diagnosis of AD was done based on symptoms of menorrhagia, menometrorrhagia, dysmenorrhea, 

dyspareunia, chronic pelvic pain, genitourinary or irritable bowel symptoms, supplemented with transvaginal 

US. Additionally, few patients had confirmed AD diagnosis by MRI. 

The patients enrolled in the study were divided into two groups based on their treatment options. Group I - 

AD patients treated with Hysterectomy and Group II – AD patients treated or managed with LNG-IUS. Group 

II was further categorized based on the status of Intrauterine Device (IUD); LNG-IUS at 6 months post 

insertion into Group II a- LNG-IUS retained and Group II b- LNG-IUS expelled (Figure 1). For Group I, only 

the baseline data was collected and for Group II Baseline, 1-month (1M), 3-month (3M) and 6-month (6M) 

follow-up data post-insertion of LNG IUS were collected. 
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Statistical analysis: 

Write about the analysis. Variables with P-values below 0.05 in the univariate analysis were further examined 

in the multivariate analysis. All statistical analyses were performed using SPSS, version xxxx. p-values less 

than 0.05 were considered statistically significant. 

 

Ethics approval: 

This study was approved by the NMC Regional Research Ethics Committee (NMC/RREC/AUH/2023/0013). 

  

Tables: 

Table 1: Characteristics of patients in Group I and Group II 

Variable LNG IUS Hysterectomy p value 

Age 43.11 ± 5.45 45.49 ± 4.47 < 0.05 

BMI 28.14 ± 4.76 28.17 ± 5.08 0.8153 

 

 

Parity 

0 0 5.00 (8.77) < 0.05 

1 14.00 (18.92) 14.00 (24.56) 

2 37.00 (50.00) 28.00 (49.12) 

>=3 23.00 (31.08) 10.00 (17.54) 

Coexisting Uterine 

disease 

(Endometriosis and 

or Fibroids) 

NO 19.00 (25.68) 6.00 (10.53) < 0.05 

YES 55.00 (74.32) 51.00 (89.47) 

History of C-section SX NO 31.00 (41.89) 44.00 (77.19) < 0.05 

YES 43.00 (58.11) 13.00 (22.81) 

History of D&C 
NO 54.00 (72.97) 45.00 (78.95) 

0.430 
YES 20.00 (27.03) 12.00 (21.05) 

NRS pain score 2 19.00 (25.68) 15.00 (26.32)  

< 0.05 4 50.00 (67.57) 30.00 (52.63) 

6 5.00 (6.76) 12.00 (21.05) 

Haemoglobin ≤8 11.00 (14.86) 18.00 (31.58)  

0.072 8-10 19.00 (25.68) 11.00 (19.30) 

>10 44.00 (59.46) 28.00 (49.12) 

PBAC ≤80 9.00 (12.16) 7.00 (12.28)  

0.180 80-120 46.00 (62.16) 27.00 (47.37) 

>120 19.00 (25.68) 23.00 (40.35) 

Menorrhagia NO 7.00 (9.46) 10.00 (17.54) 
0.172 

YES 67.00 (90.54) 47.00 (82.46) 

Irregular Bleeding NO 3.00 (4.05) 10.00 (17.54) 
< 0.05 

YES 71.00 (95.95) 47.00 (82.46) 

Dysmenorrhea NO 26.00 (35.10) 18.00 (31.58) 
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YES 48.00 (64.86) 39.00 (68.42) 
0.669 

Dyspareunia NO 37.00 (50.00) 29.00 (50.88) 
0.921 

YES 37.00 (50.00) 28.00 (49.12) 

 

 

Table 2: Baseline characteristic of the Group II patients 

Variable Outcome 

Yes No P value 

BMI 28.32 ± 4.31 27.77 ± 5.69 0.726 

Age 42.45 ± 5.70 44.57 ± 4.65 0.110 

Parity 1 12.00 (0.24) 2.00 (0.09) 0.268 

2 23.00 (0.45) 14.00 (0.61) 

>=3 16.00 (0.31) 7.00 (0.30) 

Coexisting Uterine disease 

(Endometriosis and or 

Fibroids) 

NO 16.00 (0.31) 3.00 (0.13) 0.095 

YES 35.00 (0.69) 20.00 (0.87) 

History of C-section SX NO 23.00 (0.45) 8.00 (0.35) 0.405 

YES 28.00 (0.55) 15.00 (0.65) 

History of D&C NO 40.00 (0.78) 14.00 (0.61) 0.115 

YES 11.00 (0.22) 9.00 (0.39) 

NRS pain score 2 9.00 (0.18) 10.00 (0.43) 0.062 

4 38.00 (0.75) 12.00 (0.52) 

6 4.00 (0.08) 1.00 (0.04) 

Haemoglobin ≤8 5.00 (0.10) 6.00 (0.26) 0.086 

8-10 16.00 (0.31) 3.00 (0.13) 

>10 30.00 (0.59) 14.00 (0.61) 

PBAC ≤80 8.00 (0.16) 1.00 (0.04) 0.373 

80-120 30.00 (0.59) 16.00 (0.70) 

>120 13.00 (0.25) 6.00 (0.26) 

Menorrhagia NO 6.00 (0.12) 1.00 (0.04) 0.424 

YES 45.00 (0.88) 22.00 (0.96) 

Irregular Bleeding NO 3.00 (0.06) 0.00 (0.00) 0.548 

YES 48.00 (0.94) 23.00 (1.00) 

Dysmenorrhea NO 12.00 (0.24) 14.00 (0.61) < 0.05 

YES 39.00 (0.76) 9.00 (0.39) 

Dyspareunia NO 20.00 (0.39) 17.00 (0.74) < 0.05 

YES 31.00 (0.61) 6.00 (0.26) 
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Table 3: Results Univariate and Multivariate regression analysis to identify the baseline predictors of LNG-

IUS retention 

 Univariate regression 

ODDS ratio (CI 95%) 

p value Multivariate 

regression 

ODDS ratio (CI 95%) 

p value 

Dysmenorrhea 5.06 (1.75 - 14.57) < 0.05 5.08 (1.65 - 15.66) < 0.05 

Dyspareunia 4.39 (1.48 - 13.03) < 0.05 4.42 (1.38 - 14.12) < 0.05  

 

Table 4: Pain score in Group II patients 

 Baseline 1 Month 3 Month 6 Month 

NRS Pain 

score 

3.62 ±1.08 2.00 ± 0.66) 1.07 ± 1.07 0.78 ± 0.99) 

 

 

Figure 1 

 

Results 

Baseline Characteristics: 

Out of 131 patients diagnosed with AD, between January 2020 and December 2022, 43.51% underwent 

hysterectomy, while 56.49% received LNG-IUS treatment at our facility. (Figure 1). The demographic 



Kiran Mehndiratta (2025).  Management of Adenomyosis: A Single Centre Retrospective Study of Hysterectomy and 

LNG-IUS treated patients. MAR Gynecology and Urology 8:6 

 

 

 

Kiran Mehndiratta, MAR Gynecology and Urology (2025) 8:6 Page 7 of 14 
   

 

characteristics of patients in Group I and Group II varied significantly. There was a significant difference in 

the mean age (p < 0.05), parity (p < 0.05), presence of co- existing uterine disease (p < 0.05) and history of 

caesarean surgery (C-section) (p < 0.05) in patients from the two groups (Table 1). Additionally, the pain score 

and irregular bleeding at baseline also varied significantly (p< 0.05). However, there was no significant 

difference between the two group’s BMI, history of dilation and curettage (D&C), pictorial blood loss 

assessment chart (PBAC) score, menorrhagia, dysmenorrhea, or dyspareunia at baseline. 

Among the 74 patients treated with LNG-IUS (total follow-up 6 months) the mean duration of LNG-IUS 

retention was 4.32 ±2.39 months (Mean ± SD). The rate of LNG-IUS retention at 6 months was 68.92%. 

In a sub-group analysis of patients treated with LNG-IUS, the patients who retained LNG-IUS for at least six 

months (Group IIa) were compared with the patients who expelled LNG-US within six months of insertion 

(Group IIb). Out of the 74 patients treated with LNG-IUS, 51 (68.92%) patients retained LNG-IUS (Group 

IIa), and 23 (31.08 %) expelled LNG-IUS (Group IIb). The demographic characteristics of patients in both 

groups did not vary significantly. There was no significant difference in the mean BMI and mean age of the 

patients in Groups IIa and IIb. The mean age in Group IIa was slightly lower when compared to Group IIb 

(42.45 

± 5.70 vs 44.57 ± 4.65), on the other hand, the mean BMI was higher in Group IIa in comparison to Group IIb 

(28.32 ± 4.31 vs 27.77 ± 5.69). The number of patients with coexisting uterine-related disease, a history of C-

section, and a history of D&C were slightly higher in Group IIa. At baseline, the patients with Hb <8 were 

10% and 26% in Group IIa and IIb respectively. The proportion of patients with Hb of 8-10 was high in Group 

IIa (31%) compared to Group IIb (13%). On the other hand, the proportion of patients with baseline PBAC 

scores of 80-120 were lower in Group IIa than in Group IIb (59% vs 70%). The percentage of patients 

experiencing baseline menorrhagia and irregular bleeding was low in Group IIa compared to Group IIb (Table 

2). Additionally, there was a significant difference in the percentage of patients experiencing dysmenorrhea 

and dyspareunia at baseline in Group IIa and Group IIb (dysmenorrhea- 76% vs 39%, dyspareunia- 61% vs 

26%). 

  

Out of the 23 patients in group IIb who did not retain LNG-IUS, 13 patients (56.52%) expelled the device and 

in 10 patients (43.48%) the device was removed. 

 

Predictors of successful LNG-IUS retention at 6M: 

We conducted a univariate analysis to identify baseline patient characteristics that could predict the retention 

success of LNG-IUS. In this analysis, only dysmenorrhea and dyspareunia demonstrated statistically 
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significant association (p < 0.05), exhibiting odds ratios of 5.06 (95% CI, 1.75 - 14.57) and 4.39 (95% CI, 1.48 

- 13.03), respectively (Table 2, Figure 2). The findings were corroborated by multivariate analysis, which also 

yielded odds ratios of 5.08 (95% CI, 1.65 - 15.66) and 4.42 (95% CI, 1.38 - 14.12). 

 

Figure 2: Graphical representation of the factors associated with LNG-IUS retention in AD patients treated 

with LNG-IUS 

 

Pain score comparison in LNG-IUS treated patients: 

The pain levels in patients in group IIa were evaluated using the Numerical Rating Scale (rang e 0- 9) at 

various time points: baseline, 1M, 3M, and 6M post LNG-IUS insertion. At baseline, the average pain score 

was 3.62 (SD ±1.08). Subsequently, the pain scores showed significant reductions to 2.00 (SD±0.66) at 1M, 

1.07 (SD±1.07) at 3M, and 0.78 (SD±0.99) at 6M. However, there was no statistically significant difference 

in pain scores between 3M and 6M (table 4). 

 

Discussion 

AD has historically been associated with older women, often due to higher parity. However, advancements in 

technology and non-invasive diagnostic techniques are leading to an increased diagnosis of AD in younger 

women. Hysterectomy remains the gold standard treatment for AD, with benefits such as no disease 

recurrence, successful alleviation of pain and resolution of abnormal uterine bleeding. However, it is not 

recommended for individuals who wish to preserve their fertility conservative treatments are preferred in such 
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cases [21]. 

Advances in research have led to the development of pharmacological treatments and minimally invasive 

procedures for the management AD. However, further evidence in this regard is needed to establish safety and 

efficacy of these treatment modalities. LNG-IUS, initially used as a reversible contraceptive, has demonstrated 

non-contraceptive gynaecological health benefits and was found to be effective in the management of the 

symptoms of AD for over a decade [13, 22, 23]. 

In this retrospective study, we compared the baseline characteristics of the AD patients who underwent 

hysterectomy with patients who were treated with LNG-US. We also identified the factors associated with the 

LNG IUS retention. Our study found that patients treated with LNG- IUS were significantly younger when 

compared to those who underwent hysterectomy (LNG- IUS vs HYT, 43.11± 5.45 vs 45.49 ± 4.47). However, 

we did not find significant difference in the mean BMI among the two treatment groups (LNG-IUS vs HYT 

28.14 ± 4.76 vs 28.17 ± 5.08). The proportion of women with two or more prior deliveries were higher in the 

LNG IUS treatment group (LNG-IUS vs HYT 81.08 vs 66.66%). The LNG-IUS group had a greater number 

of patients with the previous history of C-section, D&C, baseline irregular bleeding and higher baseline pain 

score when compared to the hysterectomy group. Supporting our finding, a study by Ota I et al also showed 

that frequency of previous C-section was higher (52.4%) in AD patients treated with LNG-IUS [19]. On the 

other hand, frequency of uterine related disease was higher in Hysterectomy group in our study. 

Out of the 74 patients treated with LNG-IUS, 51 (68.92%) retained the device at 6 months, which slightly 

higher than the retention rates in the previous studies reported in the literature [20, 24, 25]. Chen et al. reported 

a cumulative LNG-IUS retention rate of 57.49% (36 months follow-up) among 207 AD patients [24], and Li 

et al. reported a cumulative retention rate of LNG-IUS as 56.2% (60 months follow up) [20]. However, it is 

important to note that the follow-up periods in these studies were longer. The mean duration of LNG-IUS 

retention was found to be 4.32 ±2.39 months in our study, however some recent studies show that the mean 

duration of LNG-IUS to be 58.35 ± 15.98 months and 11.58 ± 6.22 months [25] . The lower duration of LNG-

IUS retention in our study may be due to that fact that it was a retrospective study and eligible patients’ data 

up to 6 six months were only collected for this study. 

The pain scores reduced significantly at 1M, 3M and 6M when compared to the baseline value and the 

preceding period, which agrees with the result from previous studies [20, 26, 27]. A meta-analysis by 

Abbas.et.al. reported a similar observation, the overall effect of LNG-IUS significantly reduced the pain score 

at 12, 24 and 36 months and the standard mean difference (SMD) were found to be −3.87 (95% CI −5.51 to 

−2.23) at 12 months, −5.56 (95% CI −9.80 to −1.32) at 24 months and  −3.81 (95% CI −4.27 to −3.36) at 36 

months after LNG IUS insertion [16]. 
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A study by Shaaban.et.al., showed that LNG-IUS decreased the pain associated with AD from 6.23±0.67 to 

1.68±1.25. It also conveyed that this effect may be secondary to the reduction in the uterine volume and the 

increase in resistance to blood flow[26]. 

In Group II, there was no significant association between the clinical characteristics of patients who retained 

LNG-IUS (Group IIa) and those who expelled LNG-IUS (Group IIb), except for the presence of baseline 

dysmenorrhea (39% vs. 9%) and dyspareunia (31% vs. 6%), which were significantly higher in Group IIa 

compared to Group IIb. Only a few studies have explored the factors associated with LNG-IUS retention in 

AD patients [28]. The current study found that the presence of baseline dysmenorrhea (OR 5.08, 95% CI 1.65 

- 15.66) and dyspareunia (OR 4.42, 95% CI 1.38 - 14.12) was associated with LNG-IUS retention. 

There are several studies on the factors causing the expulsion of LNG-IUS. For instance, Youm.et.al., showed 

that distortions of the uterine cavity in women with leiomyoma can complicate the retention of the LNG-IUS 

and increase the risk of expulsion. A study by Beelen et al found that severe dysmenorrhea is associated with 

risk of expulsion of LNG-IUS [29]. Another study also showed that LNG-IUS expulsion was not associated 

with pre-and post- treatment PBAC score and post-treatment VAS score [30]. However, in our study we did 

not find them as the predictors for retention. A study by Chen et al identified different factors influencing the 

rate of expulsion in different types of AD categorised based on the MRI findings and found that uterine volume 

before LNG-IUD insertion (p=0.029, HR: 3.37), menstrual blood loss after Mirena insertion for subtype I , 

menstrual blood loss after Mirena insertion (p=0.045, HR: 1.02) for intrinsic AD and Intermediate AD 

respectively [24]. Our study did not gather data on uterine volume and in order to determine the factors 

associated with LNG-IUS retention, we only examined the AD patients' baseline characteristics. 

 

Limitations of the study 

The present study has some limitations. The retrospective nature of the study, and single-centre study presents 

with inevitable recall bias therefore unknown confounding factors could affect the outcome. Furthermore, this 

study enrolled patients who had a follow-up of only 6 months, which can be considered short in comparison 

to other studies which intended to access the treatment success. Failure to capture the adverse events (AE) and 

failure to collect QOL variables at follow-up also pose limitations in our study. 

To validate our results, a large-scale prospective study with an extended follow-up period is necessary. 

 

Future perspective: 

Moving forward, advancing the use of LNG-IUS in treating symptomatic AD entails several critical avenues 
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of exploration. First, there's a need to refine patient selection criteria by investigating factors such as specific 

symptom profiles, uterine characteristics, and responsiveness to initial treatment phases. This approach aims 

to tailor the use of LNG-IUS more precisely to individual patient needs and optimize treatment outcomes. 

Comparative studies are essential to evaluate LNG-IUS effectiveness against alternative treatments like 

hormonal therapies or surgical interventions over extended periods. These studies should focus on long-term 

symptom relief, patient satisfaction, and overall treatment efficacy to establish the most suitable therapeutic 

options for different patient groups. 

Extending follow-up periods beyond 60 months is crucial to assess sustained symptom relief, LNG-IUS 

retention rates, and potential late-onset AE comprehensively. This longer-term perspective will provide 

valuable insights into the durability and safety of LNG-IUS use in AD management. 

Continued monitoring and reporting on the long-term safety profile and tolerability of LNG- IUS are essential. 

This includes vigilance regarding rare AE and developing appropriate management protocols to ensure patient 

safety throughout treatment. These initiatives collectively aim to advance the understanding and utilization of 

LNG-IUS in AD treatment, ultimately improving patient outcomes and QoL in AD patients. 

  

Conclusion 

Currently, there are multiple treatment options for patients diagnosed with AD. Hysterectomy being the most 

well-established treatment with minimal risk of recurrence of disease, another being LNG-IUS. The long-term 

use of LNG-IUS proves effective and acceptable for managing symptomatic AD. Our study agrees with this 

and underscores the clinical efficacy and challenges associated with LNG-IUS treatment in AD patients. LNG-

IUS which can be used in the treatment of AD either alone or in adjunct with conservative treatments/ other 

pharmacological therapies. LNG-US significantly alleviates pain related to AD at 1M, 3M & 6 months. Our 

subgroup analysis of patients treated with LNG-IUS for AD revealed a 6-month retention rate of 68.92%. The 

factors influencing device retention included baseline symptoms such as dysmenorrhea and dyspareunia. 

The present study also demonstrated that LNG-IUS treatment effectively reduces pain associated with AD at 

1M, 3M & 6M. We observed significant decreases in pain scores from baseline to 6 months post-insertion, 

indicating sustained symptom relief over the study period, highlighting the therapeutic benefit of LNG-IUS in 

managing ADs-related pain. 
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