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Abstract: Levonorgestrel-releasing intrauterine system (LNG-IUS) expulsion rates are markedly elevated (15–37.5%) in patients with 
adenomyosis compared to those with normal uteri (3–10%), significantly compromising treatment efficacy and adherence. Existing 
evidence on risk factor mitigation is fragmented, lacking a structured management framework. This narrative review synthesizes 
current literature to identify key determinants of expulsion—including uterine enlargement, intracavitary lesions, and insertion 
techniques—and evaluates preventive strategies such as GnRH-agonist pretreatment and imaging-guided placement. Its primary aim 
is to propose a novel, three-tiered risk-stratification model that tailors management (conventional, augmented, or advanced fixation 
approaches) to individual patient profiles based on anatomical, procedural, and clinical factors. This structured approach seeks to 
optimize LNG-IUS retention and resource allocation. Prospective validation through randomized controlled trials remains essential to 
establish evidence-based, personalized protocols. 
Keywords: LNG-IUS, uterine enlargement, intrauterine device displacement, gonadotropin-releasing hormone agonists, 
ultrasonography, therapeutic effectiveness

Introduction
Adenomyosis, a common gynecological condition, significantly impairs patients’ quality of life. The levonorgestrel- 
releasing intrauterine system (LNG-IUS) represents an effective non-surgical therapeutic option through continuous 
progestogen release.1,2 However, patients with this condition face special challenges: anatomical variations and extensive 
lesions lead to LNG-IUS expulsion rates as high as 9–37.5%, significantly higher than the 3–10% observed in women 
without this condition.3,5 This undermines treatment efficacy, reduces compliance, and sometimes necessitates premature 
surgical intervention. However, current clinical guidelines lack personalized, risk-stratified management recommenda
tions for LNG-IUS expulsion specifically in adenomyosis patients.

Research has identified key factors affecting device expulsion, including uterine enlargement, morphological 
abnormalities, lesion extent, symptom severity, and placement techniques.3–7 Recent chronic disease management 
increasingly emphasizes risk stratification approaches, potentially applicable to adenomyosis treatment beyond traditional 
“one-size-fits-all” methods.8,9 Preventive strategies such as pharmacological pretreatment, image-guided insertion, and 
hysteroscopic fixation have shown promising results in high-risk populations.10–13

This narrative review synthesizes evidence from selective literature searches in PubMed, Web of Science, Cochrane 
Library, and Embase (January 2000-June 2025) using comprehensive keyword combinations regarding risk factors for 
LNG-IUS expulsion in adenomyosis and proposes a risk stratification management strategy. Given the limited avail
ability of high-quality RCTs, we primarily integrated insights from observational studies to develop a practical clinical 
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framework, while emphasizing the importance of prospective validation. This review aims to address this gap by 
synthesizing available evidence to propose a structured three-tier risk-stratification management framework, assisting 
clinicians in optimizing decision-making based on individual risk.

Graphical Abstract
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LNG-IUS in the Treatment of Adenomyosis: Clinical Efficacy and Shedding 
Issues
The clinical value of LNG-IUS in adenomyosis management has been widely established. Multiple prospective studies 
have confirmed its significant therapeutic efficacy. Randomized controlled trials by Ozdegirmenci et al demonstrated that 
both LNG-IUS and hysterectomy significantly improve VAS pain scores and quality of life in adenomyosis patients. 
Importantly, LNG-IUS offers the advantage of fertility preservation as a non-surgical treatment option.13 Shaaban et al 
further quantified this therapeutic effect, showing that patients experienced substantial relief of dysmenorrhea and 
menorrhagia within six months after LNG-IUS implantation, with superior outcomes compared to low-dose combined 
oral contraceptives.14 Kang et al confirmed through MRI and ultrasound assessments that LNG-IUS treatment not only 
alleviates symptoms but also reduces uterine volume and junctional zone thickness, suggesting a direct therapeutic effect 
on adenomyosis lesions.11,15,16

Despite these favorable outcomes in symptom control, the clinical utility of LNG-IUS is substantially limited by high 
expulsion rates. This issue has garnered considerable clinical attention and represents a major challenge in adenomyosis 
management. A prospective cohort study (n=1,100) by Li L et al documented a time-dependent pattern of device 
expulsion in symptomatic adenomyosis patients, with cumulative expulsion rates of 13.8% at 12 months and 20.0% at 36 
months. The researchers observed that expulsion events predominantly occurred within the first year post-implantation, 
though long-term monitoring revealed persistent risk, with a cumulative expulsion rate reaching 43.8% at 60 months.17 

This temporal distribution of expulsion events underscores the necessity for structured long-term follow-up strategies in 
adenomyosis patients receiving LNG-IUS therapy. When expulsion occurs, patients typically experience rapid symptom 
recurrence, necessitating additional interventions or device reinsertion. This phenomenon not only increases healthcare 
utilization and treatment costs but also significantly impacts patient satisfaction and long-term treatment adherence, 
potentially compromising the overall management effectiveness in this patient population.

Risk Factors for LNG-IUS Expulsion in Adenomyosis
Anatomical and Disease-Related Factors
The unique anatomical features of the uterus and structural alterations induced by adenomyosis constitute the primary 
risk basis for LNG-IUS expulsion. Uterine volume is widely recognized as a crucial predictor of device retention success. 
Clinical evidence indicates that as uterine volume increases, device stability progressively diminishes, with this trend 
becoming particularly pronounced when volume exceeds 150 mL18 Multiple investigations by Park et al have further 
established that uterine enlargement secondary to adenomyosis is significantly associated with higher treatment dis
continuation rates.5,6,13,19 The enlarged uterine cavity reduces the device-to-cavity proportionality while simultaneously 
increasing intrauterine mechanical pressure. Coupled with adenomyosis-induced myometrial abnormalities that may 
precipitate irregular uterine contractions, these factors collectively elevate expulsion risk.

Beyond adenomyosis itself, concomitant gynecological pathologies additionally increase expulsion susceptibility. 
A study involving 481 women demonstrated significantly higher cumulative expulsion rates in patients with uterine 
fibroids (14.5%, 15.8%, and 15.8% at 1, 2, and 3 years, respectively) compared to those with isolated adenomyosis 
(9.1%, 10.6%, and 11.1%) and normal uteri (3.6%, 4.1%, and 4.6%) (P=0.008).3 Notably, patients with submucosal 
fibroids exhibited particularly elevated expulsion risk (15.4%), substantially exceeding that of other fibroid types (7.9%). 
This heightened risk primarily relates to fibroid-induced uterine cavity distortion and deformation, which compromise 
device retention.6 Additionally, these uterine pathologies frequently provoke severe menorrhagia or dysmenorrhea, 
leading to frequent uterine contractions and flushing effects that further promote device displacement. Current evidence 
regarding the influence of adenomyosis-specific pathological characteristics remains limited. Theoretically, diffuse 
adenomyosis may confer higher expulsion risk than focal disease,10 though insufficient clinical data exist to substantiate 
correlations between junctional zone thickening, myometrial heterogeneity, and expulsion rates.17

Therapeutics and Clinical Risk Management 2026:22                                                                          https://doi.org/10.2147/TCRM.S566786                                                                                                                                                                                                                                                                                                                                                                                                       3

Zhao et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Surgical History and Procedure-Related Factors
Previous uterine surgeries, insertion techniques, and perioperative management significantly influence LNG-IUS reten
tion success. Clinical observations indicate that improper insertion methods or suboptimal positioning frequently result in 
device displacement or expulsion.20,21 Inaccurate positioning may place the device excessively distant from the uterine 
fundus or misaligned with the uterine cavity axis, increasing biomechanical expulsion risk. Inadequate preoperative 
preparation, insufficient intraoperative position verification, or irregular postoperative follow-up may also delay identi
fication of potential complications.22

Insertion timing represents another critical consideration. Evidence suggests significantly higher expulsion risk when 
insertion occurs within 8 days preceding the menstrual cycle compared to day 9 or later.23 This temporal pattern 
primarily relates to thinner endometrial lining and more active uterine contractions during menses and early proliferative 
phase, which compromise device stabilization.

Implementation of preoperative intervention strategies for high-risk patients can substantially improve retention 
outcomes. Research by Zhang’s team demonstrates that GnRH analogue pretreatment creates a more favorable retention 
environment by reducing uterine volume (from 311.4 ± 32.3 cm3 to 276.6 ± 32.1 cm3) and suppressing abnormal uterine 
contractions, thereby decreasing expulsion rates to 14%.24

Symptom-Related Factors
A clear association exists between clinical symptom severity and device expulsion. Research by Youm et al indicates 
higher cumulative expulsion rates in patients with severe menorrhagia (11.0%, 12.7%, and 13.4%) and those with 
dysmenorrhea (8.1%, 9.0%, and 10.0%).3 Li et al further confirmed that severe dysmenorrhea (VAS ≥ 7) increases LNG- 
IUS expulsion risk.25

This correlation may operate through several mechanisms: First, symptom severity typically reflects the extent of 
adenomyosis lesions, including enhanced abnormal myometrial contractility; Second, severe menorrhagia may compro
mise initial LNG-IUS placement and fixation efficacy; Third, severe dysmenorrhea associates with aberrant uterine 
contraction patterns. These strongly uncoordinated uterine contractions directly elevate device displacement risk. 
Consequently, symptom assessment proves important not only for treatment selection but also for expulsion risk 
stratification.

Individual Patient Factors
Individual patient characteristics also significantly influence LNG-IUS treatment success. Literature confirms that 
previous expulsion history constitutes an important risk factor. Studies demonstrate that patients experiencing sponta
neous LNG-IUS expulsion exhibit significantly elevated recurrence risk. In one investigation, 30% of participants with 
spontaneous expulsion opted for reinsertion, among whom approximately 57% experienced recurrent expulsion.18 This 
“expulsion tendency” may relate to specific uterine morphology, unique myometrial contraction patterns, or endometrial 
characteristics.

Regarding age and reproductive status effects on expulsion risk, most studies indicate that younger age (≤24 years) 
and nulliparity associate with higher IUD expulsion risk,26,27 though some investigations have failed to confirm this 
association.18 Despite evidence limitations and inconsistent findings, these factors should still receive consideration as 
auxiliary parameters when formulating individualized management strategies.

Patient psychological status and treatment attitudes additionally affect treatment adherence. Patients with previous 
adverse LNG-IUS experiences may demonstrate heightened sensitivity to minor discomforts, potentially leading to 
premature intervention or self-removal.28,29 Through comprehensive evaluation of these multidimensional individual 
factors, clinicians can more accurately predict expulsion risk and develop personalized preventive measures.

Preventive Strategies and Technological Improvements
The high expulsion rate of LNG-IUS in adenomyosis patients has remained a persistent clinical concern, significantly 
impacting treatment efficacy and causing unnecessary patient distress. In response to this challenge, various evidence- 
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based strategies have emerged, focusing on preoperative preparation, insertion techniques, timing optimization, and 
follow-up protocols.

Preoperative pharmacological intervention represents a promising approach for improving device retention. 
Gonadotropin-releasing hormone (GnRH) agonists or mifepristone create a more favorable implantation environment 
by inhibiting endometrial proliferation and reducing uterine volume.30–32 A large prospective cohort study (n=1,100) 
demonstrated that three cycles of GnRH agonist pretreatment significantly reduced the 60-month cumulative LNG-IUS 
expulsion rate (36.4% vs 50.6% in controls; HR 0.60, 95% CI 0.40–0.80; P<0.001).25 This approach particularly benefits 
patients with uterine enlargement (≥10 weeks’ gestational size) or heavy menstrual bleeding (PBAC>200). A smaller 
investigation (n=21) reported only 14.3% expulsion rate at 12 months following 3–4 GnRH agonist injections, with 
sustained uterine volume reduction.24 However, potential adverse effects—including menopause-like symptoms, 
decreased bone density, and symptom recurrence after drug discontinuation—suggest that routine pretreatment should 
be reserved for patients with specific risk factors.

Advanced insertion technology significantly enhances device retention rates. Ultrasound-guided or hysteroscopic- 
assisted implantation facilitates more precise positioning. A systematic review and meta-analysis encompassing 7 
randomized controlled trials (total 1,267 patients) indicated that transabdominal ultrasound-guided implantation not 
only significantly reduced intraoperative pain scores (MD = −1.91, 95% CI −3.08 to −0.73, P = 0.001) but also 
substantially decreased the risk of IUD displacement/expulsion (RR = 0.36, 95% CI 0.16–0.78, P = 0.01).21 For patients 
with anatomical abnormalities or recurrent expulsion risks, innovative techniques such as hysteroscopic suture fixation 
show potential, though high-quality randomized controlled studies supporting these methods remain limited, and such 
procedures require considerable operator expertise.

Insertion timing requires careful consideration. Clinical observations indicate that insertion on or after day 9 of the 
menstrual cycle can reduce early expulsion rates by approximately 30% compared to insertion within the first 8 days.23 

Determining optimal insertion timing based on individual menstrual cycle characteristics can significantly enhance 
treatment success rates.7,13,33–36

Standardized follow-up protocols are crucial for maintaining LNG-IUS therapeutic efficacy. Regular imaging 
assessments and symptom evaluations facilitate early identification and management of potential complications. The 
high-standard clinical pathway recommendation from the University Hospital of Zurich, Switzerland, includes regular 
follow-up at 6 weeks, 6 months post-implantation, and annually thereafter, with transvaginal ultrasound measurement of 
IUD-ED (distance from the IUD upper edge to the endometrium-uterine cavity junction) at each visit to detect 
malposition early.20 Bachofner et al’s data indicate that approximately half of malpositions were identified during the 
6-week follow-up. Timely intervention maintains the one-year unintended pregnancy rate at an exceptionally low level 
(<1%).20 However, patient compliance varies considerably, and follow-up processes often lack standardized protocols, 
underscoring the necessity for enhanced patient education and innovative monitoring approaches.

Risk-Stratified Management Approach for LNG-IUS Treatment in 
Adenomyosis Patients
Foundation of Multidisciplinary Integration and Stratification Concept
The complexity of adenomyosis necessitates a comprehensive management approach that transcends single-specialty 
care.37 The multidisciplinary team (MDT) model, which has demonstrated success in chronic pelvic pain and endome
triosis management, offers valuable insights for adenomyosis treatment by effectively integrating expertise from 
gynecologists, imaging specialists, pain management physicians, and psychologists.38–40 Within this framework, gyne
cologists coordinate disease assessment and treatment implementation; imaging specialists analyze lesion characteristics 
through ultrasound and MRI; mental health professionals address disease-related psychological issues; and pain specia
lists provide comprehensive solutions for chronic pelvic pain.41 Multiple clinical observations and cohort studies have 
confirmed that the MDT model significantly enhances diagnostic accuracy,38,39 improves patient experience,40 and 
reduces misdiagnosis risk.39
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Personalized management constitutes the cornerstone of successful LNG-IUS treatment for adenomyosis. Vannuccini 
and Petraglia noted that adenomyosis represents a heterogeneous group of conditions, emphasizing “ patient-centered 
individualized long-term management” as a core principle.42 Similarly, Chapron et al proposed that “modern treatment 
should focus on patient preferences, fertility plans, and lesion phenotype rather than solely on lesion excision”41 This 
personalized approach naturally evolves toward risk stratification strategies, a concept successfully applied in cardio
vascular disease (ASCVD scoring) and oncology (TNM staging).43,44

The essence of risk stratification lies in identifying high-risk patients, optimizing resource allocation, and avoiding 
overtreatment of low-risk patients.45 In adenomyosis LNG-IUS therapy, comprehensive assessment incorporates multi
dimensional factors including patient age, fertility desires, previous expulsion history, uterine volume, imaging char
acteristics, and psychological status41,42,46 High-risk patients (eg, those with previous LNG-IUS expulsion, uterine 
volume >150 mL, or significant myometrial heterogeneity) may benefit from GnRH-a or HIFU pretreatment to reduce 
uterine volume and improve device retention.42,46 For patients with significant psychological distress, enhanced health 
education and intensive follow-up are necessary.42 Additionally, treatment strategies and follow-up protocols should be 
tailored according to imaging-based classifications (such as Bazot-Darai’s internal, external, and adenomyoma 
subtypes).41,42,46

Based on these concepts, we propose an evidence-based risk stratification model for adenomyosis patients 
receiving LNG-IUS treatment and corresponding targeted intervention strategies (Table 1). This comprehensive 
approach achieves individualized management through systematic assessment of anatomical features, procedural 
factors, and patient-specific variables, thereby optimizing device retention rates across different patient popula
tions. Our approach is grounded in the recognition that LNG-IUS expulsion in adenomyosis patients stems from 
complex interactions among multiple factors, addressing the multifactorial nature of expulsion by systematically 
integrating procedure-related factors (operator experience and insertion timing), patient anatomical features 
(uterine cavity changes and adenomyosis invasion degree), and other key parameters (uterine volume and cavity 
morphology).

Evidence-Based Risk Stratification Framework
Based on published literature and clinical practice, we recommend a three-tiered stratified intervention approach 
(Table 1). Risk assessment should be based on imaging findings, patient history, and gynecological examination. In 

Table 1 Three-Tiered Risk Stratification Model for LNG-IUS Treatment in Adenomyosis

Risk Level Stratification Criteria Management Strategy Supporting 
Evidence (Level)a

Low Risk • Uterine volume <12 gestational weeks 

• Regular uterine cavity 

• No fibroids /intracavitary lesions 
• No expulsion history

• Standard insertion technique 

• patient education 

• Ultrasound follow-up (1, 3, 6, 12 months)

14,17,47(B/Strong)

Moderate Risk • Single risk factor: 

- Uterine volume ≥12 weeks 
- Cavity length ≥8cm 

- Mild abnormality 

- Previous expulsion

• GnRH-a pretreatment 

• Ultrasound / hysteroscopy-guided 
• Enhanced monitoring (1–3 months) 

• Special insertion techniques

3,18,23,24,33(B/Strong)

High Risk • Multiple risk factors (≥2) 

• Complex presentations: 

- Uterus >150 mL 
- Severe deformity 

- Recurrent expulsion 

- With fibroids

• Multidisciplinary team approach 

• Advanced fixation techniques (suturing/cold knife) 

• Consider adjunctive surgery 
• Enhanced monitoring

5,7,13,34–36,48(B/Strong)

Notes: aEvidence levels: A=High-quality RCTs/systematic reviews; B=Well-designed cohort studies; C=Case series/expert opinions. Recommendation strength: 
Strong=Benefits outweigh risks; Weak=Benefit-risk uncertain.
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this narrative review, we employ a simplified evidence grading system (Levels A, B, C) and recommendation strength 
assessment (strong, weak) to reflect the quality of existing evidence and reliability of clinical recommendations.49 Level 
A represents high-quality randomized controlled trials or systematic reviews, Level B represents well-designed cohort 
studies, and Level C represents case series or expert opinions. The detailed supporting evidence for each risk-stratified 
management strategy is comprehensively summarized in Table 2, which provides an overview of key studies 

Table 2 Supporting Evidence Assessment for Risk-Stratified Management Strategies

Author (Year) Study Design Sample Size (n) Key Findings Evidence 
Levela

Applicable 
Risk Level

Ozdegirmenci et al (2011)14 Prospective randomized trial 75 (43 LNG-IUS vs 
32 hysterectomy)

To compare the efficacy and quality of life 
improvement of LNG-IUS versus 
hysterectomy in patients with adenomyosis. 
The dropout rate in the LNG-IUS group 
was only 2.3% (1/43), with a continuation 
rate of 97.7%. Improvement in Hb and 
quality of life was comparable to the 
hysterectomy group. No serious 
complications.

A Low risk

Bragheto et al (2007)17 Prospective descriptive study 29 To evaluate the effectiveness of LNG-IUS in 
MRI-confirmed adenomyosis patients and 
its impact on symptoms and uterine 
morphology. No LNG-IUS expulsions were 
observed. Significant pain relief and 24% 
reduction in junctional-zone thickness 
(p<0.0001) were achieved. Uterine volume 
remained stable (142.6→136.4 mL, 
p=0.21).

B Low risk

Fedele et al (1997)47 Prospective, open, non- 
comparative study

25 To investigate the feasibility and efficacy of 
LNG-IUS in treating adenomyosis- 
associated menorrhagia. A 4% expulsion 
rate (1/25) and 92% continuation rate were 
observed at 12 months. Hb and ferritin 
levels increased significantly. Slight uterine 
volume reduction occurred (348→314 mL, 
p<0.05).

B Low risk

Youm et al (2014)3 Retrospective cohort study 481 (total cohort), 
198 (with 
adenomyosis)

To identify and compare factors (including 
adenomyosis) associated with spontaneous 
LNG-IUS expulsion across different uterine 
conditions. Adenomyosis was an 
independent risk factor for expulsion, with 
a 1-year cumulative expulsion rate of 
11.1%. Heavy menstrual bleeding, 
dysmenorrhea, and pre-insertion GnRH 
agonist use further increased the risk.

B Moderate 
risk

Lee et al (2016)18 Retrospective cohort study 171 To determine if uterine volume is an 
independent predictor of LNG-IUS 
treatment failure (expulsion or removal 
due to side effects) in adenomyosis 
patients. Uterine volume ≥150 mL was an 
independent predictor of treatment failure 
(OR 5.38, failure rate 21.6%).

B Moderate 
risk

Harris et al (2021)23 Retrospective cohort study 176 To investigate the association between 
uterine cavity length, timing of insertion, 
and expulsion risk in patients using LNG- 
IUS for non-contraceptive indications. 
Uterine cavity length ≥8.5 cm and insertion 
on menstrual cycle days 1–8 were 
independently associated with a higher 
expulsion rate (22% overall).

B Moderate 
risk

(Continued)
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Table 2 (Continued). 

Author (Year) Study Design Sample Size (n) Key Findings Evidence 
Levela

Applicable 
Risk Level

Zhang et al (2013)24 Retrospective cohort study 21 To evaluate the effect of GnRH agonist 
(GnRHa) pre-treatment on reducing 
uterine volume and subsequent LNG-IUS 
retention in patients with adenomyosis. 
GnRHa pre-treatment significantly reduced 
uterine volume (from 311.4±32.3 to 220.6 
±17.2 cm3). Expulsion rate was 14.3% (3/ 
21) at 12 months. Significant symptom 
improvement was achieved.

B Moderate 
risk

Peng et al (2010)33 Retrospective cohort study 273 To compare the efficacy of a modified 
insertion technique (“Yang’s method”) 
versus the conventional method in 
reducing LNG-IUS expulsion rates in 
adenomyosis patients. The modified “Yang’s 
method” significantly reduced the 
expulsion rate to 10.2% compared to 
25.3% with the conventional method. No 
significant difference in symptom relief was 
found.

B Moderate 
risk

Park et al (2015)5 Retrospective cohort study 48 To assess the clinical efficacy and device 
retention of LNG-IUS in patients with large 
adenomyotic uteri (≥12 gestational weeks). 
In patients with large uteri (median 
253.5 mL), the LNG-IUS expulsion rate 
was high (37.5%), primarily within 6 
months. Significant symptom improvement 
was achieved despite the high expulsion 
risk.

B High risk

Lv et al (2024)7 Retrospective case series 79 To evaluate the feasibility and effectiveness 
of hysteroscopic suture fixation of LNG- 
IUS to the uterine fundus for preventing 
expulsion in adenomyosis. Hysteroscopic 
suture fixation resulted in a low expulsion 
rate (2.6%) and significant improvements in 
dysmenorrhea, menstrual bleeding, 
hemoglobin, and CA125 levels over 12 
months.

B High risk

Zhang et al (2022)13 Prospective case series 12 To explore the feasibility and preliminary 
outcomes of suture fixation using 
a hysteroscopic cold knife surgery system 
for LNG-IUS in adenomyosis. Suture 
fixation using the cold knife system was 
feasible, with one expulsion (8.3%) in 12 
months. Significant improvements in 
menstrual flow, dysmenorrhea, and quality 
of life were observed.

B High risk

Mao et al 2024)34 Prospective observational 
study

21 To prospectively observe the effectiveness 
of hysteroscopic suture fixation of LNG- 
IUS in preventing expulsion in adenomyosis 
patients at high risk of device expulsion. No 
expulsions occurred during the 12-month 
observation period. Significant 
improvements in menstrual bleeding, 
dysmenorrhea, and hemoglobin levels were 
documented.

B High risk

(Continued)
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underpinning our framework. Our stratification framework (Figure 1) provides clinicians with a clear decision pathway to 
help formulate management plans suitable for individual patients.

Individualized Management Strategies Based on Risk Categories
The risk stratification model presented in Table 1 provides a framework for tailoring management approaches according 
to patient-specific factors. Management recommendations can be stratified based on the assessed risk level for LNG-IUS 
expulsion.

For patients meeting low-risk criteria, standard insertion procedures combined with comprehensive patient education 
and systematic follow-up protocols have demonstrated favorable outcomes. In a prospective study of 29 patients with 
relatively normal uterine volumes (142.6 mL), Bragheto et al observed no LNG-IUS expulsions throughout the follow-up 
period.17 Similarly, Fedele et al documented a 4% expulsion rate and 92% continuation rate in 25 patients with uterine 
volumes below 348 mL.47 These findings support the implementation of standard management protocols in this 
population subset without need for additional interventions.

Patients presenting with moderate risk factors require enhanced interventional strategies. A large-scale retrospective 
analysis (n=481) by Youm et al established adenomyosis as an independent risk factor for LNG-IUS expulsion, with 
a documented one-year cumulative expulsion rate of 11.1%.3 When addressing isolated risk factors such as uterine 
volume ≥150 mL18 or uterine cavity length ≥8.5 cm,23 pre-insertion GnRH-agonist administration has demonstrated 
efficacy in reducing uterine volume from 311.4 to 220.6 cm3 (p<0.001).24 Additionally, modified insertion techniques 
have shown potential to reduce expulsion rates from 25.3% to 10.2%.33 These interventions may significantly improve 
device retention in patients with intermediate risk profiles. However, global clinical practice varies regarding the optimal 
timing and patient selection for interventions such as GnRH-agonist pretreatment or advanced fixation techniques, 
reflecting the evolving nature of this field and the need for more consensus.

Table 2 (Continued). 

Author (Year) Study Design Sample Size (n) Key Findings Evidence 
Levela

Applicable 
Risk Level

Yu et al (2025)35 Prospective study 31 To assess the clinical application and short- 
term efficacy of a novel hysteroscopic non- 
suture fixation technique for LNG-IUS at 
the uterine fundus. The non-suture fixation 
technique prevented expulsion (0%) over 6 
months and led to significant improvements 
in menstrual bleeding, dysmenorrhea, 
endometrial thickness, and uterine volume.

B High risk

Lai et al (2025)36 Retrospective study 39 To retrospectively evaluate the long-term 
(6–24 months) effectiveness of 
hysteroscopic cold-knife-assisted suture 
fixation of LNG-IUS in adenomyosis 
patients. No expulsions were observed 
during the follow-up period (6–24 months). 
Significant and sustained improvements in 
menorrhagia and dysmenorrhea were 
achieved.

B High risk

Lou et al (2019)48 Retrospective study 66 To compare the outcomes of second- 
generation endometrial ablation 
(NovaSure) combined with LNG-IUS 
versus LNG-IUS alone in treating 
adenomyosis. The combined treatment 
(ablation + LNG-IUS) resulted in a lower 
expulsion rate and higher patient 
satisfaction compared to LNG-IUS alone, 
alongside significant improvements in 
menorrhagia and dysmenorrhea.

B High risk

Notes: aEvidence levels: A=High-quality randomized controlled trials or systematic reviews; B=Well-designed cohort or case-control studies; C=Case series, expert 
opinions, or observational studies.
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The management of high-risk cases necessitates multidisciplinary approaches and advanced technical interventions. 
Park et al reported a 37.5% expulsion rate in patients with adenomyosis measuring ≥12 gestational weeks,5 underscoring 
the need for more intensive intervention in this cohort. Recent literature has documented the efficacy of hysteroscopic 
fixation techniques in high-risk patients: suture fixation methods demonstrated expulsion rates of 2.6%7 and 8.3%13 in 
separate investigations, while several studies reported no expulsions during defined follow-up periods.34–36 The combi
nation of second-generation endometrial ablation with LNG-IUS has also been associated with improved retention rates 
and enhanced patient satisfaction.48

This stratified management approach, supported predominantly by level B evidence, provides clinicians with 
evidence-based guidance tailored to individual risk profiles. The stratification model facilitates optimal resource alloca
tion while potentially improving LNG-IUS retention rates and therapeutic outcomes compared to standardized manage
ment protocols. Prospective validation through randomized controlled trials would further strengthen the evidence base 
for this personalized approach to LNG-IUS management in adenomyosis.

Evidence Assessment and Limitations
The evidence supporting our risk stratification framework derives predominantly from retrospective and prospective 
cohort studies rather than randomized controlled trials. Analysis of studies summarized in Table 2 indicates level 
B evidence across all risk categories, with notable variations in methodological rigor and sample size. Studies supporting 
low and moderate-risk management strategies generally demonstrate greater methodological consistency and larger 
sample sizes, as exemplified by Youm et al (n=481)3 and Peng et al (n=273).33 Conversely, high-risk management 
evidence, while showing promising results with substantially reduced expulsion rates through advanced fixation 
techniques, often relies on smaller cohorts ranging from 1213 to 79 participants.7

Key limitations of the current evidence include: methodological heterogeneity across studies; limited follow-up 
duration beyond 12–24 months; post-hoc analysis of studies not specifically designed to evaluate risk-stratified 

Figure 1 Comprehensive decision pathway for risk assessment and management of LNG-IUS expulsion in adenomyosis. This flowchart illustrates the sequential process for 
determining patient risk and appropriate clinical management. Key anatomical and procedural risk factors are first evaluated. These inputs undergo a comprehensive 
assessment that incorporates additional patient-specific variables to determine a collective risk profile. Patients are subsequently stratified into one of three risk categories 
(Low, Moderate, or High), which directly informs the recommended clinical management protocol (Standard, Enhanced, or Advanced).
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approaches; and potential publication bias favoring positive outcomes, particularly for novel interventional techniques. 
Future research should prioritize prospective validation of risk stratification models, standardization of outcome mea
sures, and comparative studies of interventions within defined risk categories.

Conclusions
The three-tiered risk stratification model provides a clinically applicable framework for individualizing levonorgestrel- 
releasing intrauterine system (LNG-IUS) management in adenomyosis patients. Integration of available evidence 
supports differentiated management strategies according to patient risk profiles, potentially optimizing both resource 
allocation and clinical outcomes. This approach systematically incorporates anatomical, procedural, and patient-specific 
variables into clinical decision-making, addressing the multifactorial nature of LNG-IUS expulsion.

Current evidence provides reasonable support for risk-specific interventions, though opportunities exist to strengthen 
this evidence base through rigorous prospective validation. Development of standardized risk assessment tools and 
implementation of comparative trials would advance clinical practice in this domain. The risk-stratified approach 
represents a step toward precision medicine in adenomyosis management. Current evidence supports its implementation 
as a promising approach to clinical decision-making.
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