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Background: Although the levonorgestrel-releasing intrauterine device (LNG-IUD) has been widely 
applied in the treatment of adenomyosis, not all the patients are satisfied with its efficacy. The present 
retrospective study aimed to investigate the efficacy of LNG-IUD on different subtypes of adenomyosis.
Methods: The study comprised a cohort of 207 patients who received the LNG-IUD at the Women’s 
Hospital, Zhejiang University School of Medicine, China, from June 2013 to June 2016. Different subtypes 
of adenomyosis were classified by magnetic resonance imaging (MRI) and patients were subcategorized 
into three groups (subtype I: intrinsic, n=70; subtype II: extrinsic, n=73; subtype IV: indeterminate, n=64). 
Multiple variables were compared among the different groups. 
Results: Patient demographics, clinical features and the treatment effects of the LNG-IUD were compared 
between the three subtype groups. The numeric rating scale (NRS) and pictorial blood loss assessment chart 
(PBAC) score markedly decreased after insertion of the LNG-IUD compared with baseline in all patients in 
the three subtype groups (P<0.001 for all groups). Compared to the other two subtypes, the efficacy rate was 
lower and the spontaneous expulsion rate was higher in subtype IV adenomyosis patients than that in other 
two groups (P<0.05). The independent factor associated with the spontaneous expulsion of the system was 
suggested to be uterine size before IUD placement and bleeding amount after LNG-IUD treatment in the 
subtype I [P=0.029, hazards ratio (HR): 3.37, 95% confidence interval (CI): 1.09–6.88] and IV (P=0.045, HR: 
1.02, 95% CI: 1.01–1.21) adenomyosis patients respectively. 
Conclusions: The LNG-IUD is proved to be an effective approach to treat subtype I and II adenomyosis. 
However, further study is warranted to explore a more suitable protocol to treat this subtype IV adenomyosis 
due to the high incidence of treatment failure and expulsion. 
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Introduction

Adenomyosis is a common estrogen-dependent, a benign 
gynecological disease characterized by endometrial glands 
and stroma invading, implanting, and proliferating in the 

myometrium to form diffuse or localized lesions. Its primary 

clinical symptoms are dysmenorrhea, menorrhagia, and 

infertility in women of reproductive age (1). Nevertheless, 

the etiology and pathogenesis of this disorder remain 
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unclear. The reported prevalence of adenomyosis is variable 
because of different diagnostic criteria and bias. The non-
invasive diagnosis of adenomyosis mainly depends on 
transvaginal ultrasonography (TVS) and magnetic resonance 
imaging (MRI). Ultrasound examination is relatively 
cheap and enables quick diagnosis; however, diagnostic 
criteria of multiple features have not been standardized and  
validated (2). MRI has been shown to have diagnostic 
accuracy owing to objective image findings. Several 
additional features can be obtained to distinguish four 
subtypes by MRI (3). 

Several recent studies have attempted to standardize 
adenomyosis imaging results in a clinically useful 
classification system. Kishi et al. proposed a classification 
scheme based on the location relationship between 
adenomyos i s  l e s ions  and  the  u ter ine  s t ruc tura l  
components (4). The classification of adenomyosis 
depending on MRI is considered controversial (5); however, 
we found that various subtypes of adenomyosis contributed 
to different therapeutic responses and satisfaction in clinical 
practice. 

Depending on disease development and patients’ desire 
to conceive, many conservative surgical choices, including 
lesion resection, endometrial ablation, uterine artery 
embolization (UAE), and high-intensity focused ultrasound 
(HIFU), are offered to relieve severe symptoms. However, 
women with adenomyosis, who have residual lesions, 
generally require long-term medical management after 
conservation surgery, and medication is the mainstream 
treatment. Gonadotropin-releasing hormone agonist 
(GnRHa) cannot be used for long periods due to its high 
price and multiple side-effects, including reduced estrogen 
levels (6). The use of drugs, such as dienogest and oral 
contraceptives, which are effective among women of other 
cultures, still require investigation among Chinese women 
who are mostly unwilling to accept them for long-term  
use (7). 

The levonorgestrel-releasing intrauterine device (LNG-
IUD; Mirena, Bayer Healthcare) is widely used for its 
therapeutic effects, including the release of synthetic 
progesterone at a rate of 20 ug/day. Many published 
reports have verified its long-term effects in the treatment 
of uterine adenomyosis over 3 years. In their study, 
Sheng et al. reported that the overall effective rate of  
3 years was as high as 72.5% (8); however, some patients 
still complained of unchanged or worsening symptoms, 
including severe symptoms. The side-effects of LNG-
IUD include spontaneous expulsion and prolonged 

irregular vaginal bleeding, which can cause patient 
dissatisfaction. In the present study, we analyzed the 
specific characteristics of each subtype of adenomyosis 
based on MRI. We evaluated the relationship between 
subtypes and LNG-IUD expulsion, efficacy, and side-
effects in these patients to improve treatment effects 
for the long-term management of women with different 
subtype adenomyosis. We present the following article 
in accordance with the STROBE reporting checklist 
(available at: http://dx.doi.org/10.21037/atm-20-3420). 

Methods

Patients

The present retrospective study was conducted in the 
Department of Gynecology at Women’s Hospital, Zhejiang 
University School of Medicine in China from June 2013 to 
June 2016. The Ethics Committee of Women’ s Hospital, 
Zhejiang University School (No. IRB-20190089-012) 
approved the study in accordance with the ethical standards 
in the Declaration of Helsinki (as revised in 2013) and 
waived the informed consent.

Categorization of adenomyosis by MRI

The classification was based on the geographic relationship 
between adenomyosis lesions and other physiological 
components of the uterine by experienced radiologists 
in our hospital. The diagnosis and categorization of 
adenomyosis by MRI was established when the agreement of 
the common diagnosis and subtype by the three radiologists 
was reached. We defined subtype I (intrinsic) as affecting 
the endometrium and the junctional zone of the uterus; 
subtype II (extrinsic) as having a disrupted outer shell of 
the uterus, but unaffected inner components; subtype 
III (intramural) as residing locally in the myometrium; 
and subtype IV (indeterminate) as the remaining lesions  
(Figure 1).

Inclusion and exclusion criteria

The inclusion criteria were as follows: (I) patients 
complaining of dysmenorrhea and/or menorrhagia. We 
defined dysmenorrhea as a numeric rating scale (NRS) 
score from 1 to 10, and menorrhagia as a pictorial blood 
loss assessment chart (PBAC) score >100; (II) diagnosis by 
both ultrasound and MRI criteria (9); (III) premenopausal 
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women with a menstrual cycle of 21–35 days who wanted 
to preserve the uterus; (IV) uterine volume <12 gestational 
weeks by ultrasound; (V) LNG-IUD treatment after MRI 
examination; and (VI) presence or absence of endometriosis, 
as diagnosed by MRI and laparoscopy. Endometriosis 
patients had lesions removal surgery before or during 
the LNG-IUD insertion. The exclusion criteria were: (I) 
presence of leiomyoma with a maximum diameter >5 cm; 
(II) previous treatment of adenomyosis foci removal surgery 
or high-intensity focused ultrasound; (III) subtype III 
adenomyosis: intramural; (IV) current or a history of cancer 
(e.g., breast cancer); (V) hormone treatment, except GnRHa 
or surgical intervention while the LNG-IUD was in place; 
(VI) pelvic pain with unknown cause; and (VII) incomplete 
information. 

Evaluation of clinical characteristics 

We collected the demographic records and clinical 
characteristics of the enrolled patients through the hospital 
record system and performed a telephone interview to 
obtain the extra data 3 months after the LNG-IUD 
insertion. The NRS was used to assess pain intensity on 
an 11-piont verbal pain rating scale (range, 0–10). Scores 
were graded as none [0], mild [1–3], moderate [4–6], and 
severe [7–10] (10). Menstrual blood loss was estimated by  
PBAC (11). The quantification of menstrual blood loss, 
including any blood clots, was calculated. A chart score 
>100 was judged as menorrhagia, which was equal to a 
blood loss amount >80 mL. Patients were interviewed at 
1-, 2-, and 3-year intervals after insertion of the LNG-

IUD to obtain variable data. Uterine volume was calculated 
by three-dimensional ultrasound examination before the 
device insertion according to the following formula: volume 
= A × B × C ×0.52, where A, B and C represented diameters 
of the sphere in each of the three planes in the uterus,  
respectively (12).

The normal frequency was defined as bleeding or 
spotting three-to-five times within the relevant 90-day 
period; amenorrhea was defined as no bleeding during  
90-day treatment; Oligomenorrhea was defined as vaginal 
bleeding less than three times during the 90 days; prolonged 
bleeding was defined as vaginal bleeding lasting ≥14 days 
during the 90 days; and frequent bleeding was defined as 
bleeding six or more times during the 90 days (13).

In the present study, the therapeutic efficacy of the 
LNG-IUD was evaluated as follows: (I) complete remission: 
dysmenorrhea and menorrhagia disappeared completely 
after insertion; (II) significant remission: pain score 
(NRS score) decreased by more than three grades, and/or 
menstrual loss amount (PBAC score) reduced to half, but 
symptom did not completely disappear after treatment; 
(III) partial remission: pain score reduced by less than two 
grades and/or menstrual loss amount decreased to more 
than half of what it used to be; (IV) no remission: pain score 
or menstrual loss amount was unchanged after the LNG-
IUD; and (V) recurrence: symptom remission was achieved, 
but dysmenorrhea or menorrhagia recurred and was 
progressively aggravated after treatment (14). Consequently, 
we defined complete and significant remission as clinically 
effective treatment, and partial and no remission was 
defined as ineffective treatment. 

Figure 1 Magnetic resonance imaging (MRI) characteristics of different subtypes of non-focal adenomyosis. T2-weighted MRI of 
intrinsic (A), extrinsic (B), and indeterminate (C) adenomyosis. (A) Adenomyosis lesions reside within the junctional zone (JZ) (triangle); 
(B) adenomyosis foci are seen in the outer myometrium, and the serosal layer is destroyed (triangle and arrow); (C) anterior and posterior 
hemispheres of the uterus are damaged by adenomyosis, including the JZ (triangle and arrow).

A B C
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The device was inserted into the uterine cavity during 
GnRHa treatment in patients with amenorrhea, those who 
had undergone laparoscopic endometriotic lesion removal, 
or patients on days 5–7 of their menstrual cycle. Three 
months after device insertion was considered as a stable 
time. Removal was defined as intentionally taking out the 
IUD due to poor treatment effects or adverse effects. The 
expulsion was defined as an unintentional loss of device 
from the uterine cavity. We confirmed IUD expulsion as 
either the patient reporting expulsion from the vagina or 
ultrasound, showing no device in the uterine cavity. 

Statistical analysis

Statistical analysis was performed using SPSS software 
(version 22.0). Continuous results were all expressed as mean 
± standard deviation, and categorical variables were expressed 
as number or percentage. Kruskal-Wallis test compared 
data, followed by Dunn post-hoc test and analysis of variance 
among the three subtype groups with non-normal and 
normal distributions. χ2-test or Fisher’s exact test was used 
for categorical variables. Device expulsion was analyzed by 
menstrual blood loss before treatment, menstrual blood loss 
after treatment, uterine volume, GnRHa therapy, co-existing 
leiomyoma, and insertion time. Univariate and multivariate 
Cox regression analyses were used to identify the relationship 
between covariates and expulsion of the LNG-IUD after 
insertion. The variables that were calculated with P<0.1 in 
the univariate analysis were evaluated in the multivariate Cox 
regression analysis. Sensitivity analyses were performed by 
stratified subgroup repeated Cox regression and bootstrap 
resampling procedure. The results were reported as P values, 
hazard ratios (HRs), and 95% confidence intervals (CIs). All 
statistical tests were two sides, with P<0.05 as the cut-off level 
for significance. 

Results

Comparison of clinical characteristics of the three 
participant subtypes 

As shown in Figure 2, a total of 281 adenomyosis patients 
who received the LNG-IUD for therapy were included 
in the present study. These patients underwent an MRI 
examination before LNG-IUD treatment and were 
followed by telephone interview. Of the 281 patients, we 
excluded 32 with subtype III disease and 42 who did not 
meet the inclusion criteria. Consequently, 207 patients 

remained and were classified into three groups: subtype 
I, II, or IV in our study. A total of 189 (91.30%) patients 
had severe dysmenorrhea, and 121 (58.45%) in total had 
menorrhagia. After a follow-up period of 23.2 months 
(range, 1–36 months), 119 (57.49%) of the participants still 
had the LNG-IUD in place during the 3-year follow-up 
(Figure 2). 

The baseline clinical characteristics of the 207 patients 
with different subtypes before treatment are presented in 
the Table 1. The age range of participants in subtype I was 
significantly older than that of subtype II and IV patients 
(P=0.004 and P=0.009, respectively). In terms of parity, the 
subtype I women had more pregnancies compared to the 
subtype II women (P=0.002). The women with subtype II 
adenomyosis had fewer curettage procedures and a lower 
amount of menstrual blood loss than women in subtypes 
I and IV (P=0.000 and P=0.001, respectively). There were 
no significant differences among the three groups in NRS 
score, body mass index, and uterine volume (P>0.05). 

Patients from all subtypes had co-existing endometriosis 
and uterine fibroids, and patients in subtype II had a 
higher rate of pelvic endometriosis (n=56, 76.71%) than 
the other two subtypes. The co-existing rate in the other 
two groups was 11.43% and 15.63% respectively. The 
incidence of excessive menstrual blood loss in subtypes I 
and IV was higher than that of subtype II (P=0.006 and 
P=0.001, respectively). Fisher’s exact test showed a statistical 
difference in the incidence of dysmenorrhea among the 
three subtypes (P=0.048). 

Efficacy of the three subtypes after LNG-IUD treatment

A total of 96 (46.38%) patients underwent GnRHa 
treatment before or after LNG-IUD insertion. The 
injection times ranged from 1 to 6. We also assessed 
patients’ average NRS and PBAC scores 3–6 months after 
the last injection of GnRHa until LNG-IUD removal or 
expulsion to exclude the effect of GnRH. Table 2 shows 
the efficacy of LNG-IUD treatment on dysmenorrhea 
and menorrhagia in the three subtype groups. The NRS 
and PBAC scores markedly decreased after insertion of 
the LNG-IUD compared to baseline in the three subtypes 
(P<0.001 for all comparisons). For the 105 participants with 
dysmenorrhea before treatment who completed the 3-year 
LNG-IUD treatment, a statistically significant decrease in 
the NRS score was observed. Menorrhagia improved in all 
patients who completed the 3-year LNG-IUD treatment, 
and none of them had a PBAC score >100. 
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Patients who expelled the device unintentionally within 
3 months after insertion were excluded in the efficiency 
analysis. As a result, 61, 65 and 52 patients were included 
in the subtype I, II, and IV groups, respectively. In terms of 
inefficiency, 16 (30.77%) patients in subtype IV were found 
to be ineffective to such treatment, which was significantly 
higher compared to the other two subtypes (P=0.002 and 
P=0.047, respectively). For the recurrence of symptoms, 
six (11.54%) women with subtype IV adenomyosis were 
found to have severe dysmenorrhea and/or heavy menstrual 
bleeding once again, which had ceased for a period time; 
the observed recurrence rate lacked statistical significance 
among the three subtype groups (Table 2).

Analysis of device expulsion in the three subtypes 

The retention status of the LNG IUD during the follow-up 

period is also shown in Figure 2. The cumulative retention 
rates of subtype groups I, II, and IV were 46 of 70 (65.71%), 
51 of 73 (69.86%), and 22 of 64 (34.38%) at 3 years, 
respectively. 

In total, 63 patients had spontaneous device expulsion 
within 3 years, and 57 had expulsion within 1 year in the 
three subtype groups. The median time of expulsion was 
6.8 months (range, 1–26 months). The expulsion rates of 
subtypes I, II, and IV were 27.14% (19/70), 16.44% (12/73), 
and 50% (32/64), respectively. The subtype IV group 
displayed a greater expulsion rate, which was statistically 
significant (P<0.01 for both comparisons), but there was 
no significant difference between subtypes I and II. Of the 
37 participants who requested the removal of the LNG-
IUD, 25 expressed dissatisfaction with the treatment effect 
(67.57%), four had abnormal bleeding (10.81%), six had 
displaced IUD location (16.22%), and two had related 

All adenomyosis patients receiving LNG-IUD 
verified and classified by MRI between June, 

2013 to June , 2016 (n=281)

Excluded (n=74)
Not meeting inclusion criteria (n=35)

Meeting exclusion criteria (n=7) 
III subtype adenomyosis (n=32)

Removal (n=5)
Inefficacy (n=2)
Irregular bleeding (n=1)
Displaced location of 
IUD (n=2)

Removal (n=10)
Pelvic pain (n=1)
Irregular bleeding (n=2)
Inefficacy (n=5)
Displaced location of 
IUD (n=2)

Removal (n=10)
left lower abdomen pain 
(n=1)
Inefficacy (n=6)
Displaced location of 
IUD (n=2)
Uterine hemorrhea (n=1)

Patients enrolled (n=207)
followed for 3 three years

Divided by MRI performance

I subtype: intrinsic
(n=70)

II subtype: extrinsic
(n=73)

Explusion
(n=19)

Explusion
(n=12)

Explusion
(n=32)

IV subtype: indeterminate 
(n =64)

Still with LNG-IUD in uterus
(n=51)

Still with LNG-IUD in uterus
(n=22)

Still with LNG-IUD in uterus
(n=46)

Figure 2 Flow chart of the study protocol. LNG-IUD, levonorgestrel-releasing intrauterine device; MRI, magnetic resonance imaging.
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pelvic or abdominal pain (5.41%).
The results of the univariate and multivariate Cox 

regression analyses revealed that the uterine volume before 
the LNG-IUD insertion was the independent factor 
associated with spontaneous expulsion of the device in the 
subtype I adenomyosis patients (P=0.029, HR: 3.37, 95% 
CI: 1.09–6.88). In the subtype II group, device expulsion 
had no statistically significant relationship with any factors, 
including treatment with GnRHa. After adjustment of other 
related factors, the amount of menstrual blood loss after 
Mirena became an independent factor for maintaining the 

LNG-IUD in subtype IV patients (P=0.045, HR: 1.02, 95% 
CI: 1.01–1.21) (Tables 3 and 4).

Menstrual bleeding pattern changes and evaluation of 
side-effects 

Abnormal uterine bleeding was the most frequent complaint 
regarding menstrual pattern; however, this symptom 
generally improved 1 year after the device was placed in the 
uterine cavity. The menstrual pattern complaints among 
adenomyosis patients subtype I was prolonged bleeding 

Table 1 The demographics and clinical characteristics of included patients

Characteristics
Subtype

I: intrinsic (n=70) II: extrinsic (n=73) IV: indeterminate (n=64)

Age (years)† 42.09±4.47* 39.67±4.95 39.84±5.32

Parity 1.26±0.55* 1.03±0.45 1.13±0.55

Termination of pregnancy: curettage 2.01±1.14 1.13±1.05* 1.95±1.26

NRS score 5.82±3.05 6.58±2.88 6.24±2.07

PBAC score 210.16±140.74 123.48±99.72* 204.64±148.13

Body mass index (BMI) 22.58±3.35 22.36±2.99 23.82±12.66

Uterine volume(cm3) 143.12±78.58 141.88±75.44 172.94±55.29

Endometriosis, n/n (%)‡ 11.43% (8/70) 76.71% (56/73)* 15.63% (10/64)

Uterine fibroids, n/n (%) 31.43% (22/70) 34.25% (25/73) 23.44% (15/64)

Dysmenorrhea, n/n (%) 84.29% (59/70) 94.52% (69/73) 95.31% (61/64)

Menorrhagia, n/n (%) 70.00% (49/70) 41.10% (30/73)* 65.63% (42/64)
†, Kruskal-Wallis followed by post hoc Dunn’s test or ANOVA test; ‡, χ2-test or Fisher’s exact test. Variables presented as mean ± standard 
deviation and number (percentage). *, P<0.05. NRS, numeric rating scale; PBAC, pictorial blood loss assessment chart. 

Table 2 Efficacy of LNG-IUD treatment on dysmenorrhea and menorrhagia

Variables
Subtype

I: intrinsic (n=61) II: extrinsic (n=65) IV: indeterminate (n=52)

NRS score (before treatment) 5.84±3.17 6.82±2.64 6.56±1.87

NRS score (after treatment) † 1.85±2.06*** 2.75±2.99*** 3.25±2.52***

PBAC score (before treatment) 207.38±145.70 114.14±92.08 183.35±134.56

PBAC score (after treatment) 27.84±52.11*** 20.45±31.63*** 83.59±11.59***

Invalid, n/n (%)‡ 5/61 (8.20%) 10/65 (15.38%) 16/52 (30.77%)**

Recurrence, n/n (%) 2/61 (3.28%) 2/65 (3.08%) 6/52 (11.54%)
†, Mann-Whitney U tests compared to the baseline variables; ‡, χ2-test or Fisher’s exact test. Data were presented as mean ± standard 
deviation and number (percentage). **, P<0.01; ***, P<0.001. LNG-IUD, levonorgestrel-releasing intrauterine device; NRS, numeric rating 
scale; PBAC, pictorial blood loss assessment chart. 
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(7/46, 15.22%), amenorrhea (9/46, 19.57%), and irregular 
bleeding (4/46, 8.70%). One patient gained >5 kg during the 
treatment, and the incidence of abnormal location device 
was 4.35% (2/46). Menstrual changes mainly accounted 
for amenorrhea in 11.76% (6/51) of cases and prolonged 
bleeding in 13.73% (7/51) of cases in the subtype II group. 
Recurrent vaginitis occurred in one case in the subtype II 
group. The menstrual patterns of the patients with subtype 
IV adenomyosis included prolonged menstrual and irregular 
bleeding, and severe acne occurred in one patient.

Discussion

MRI is considered highly accurate in the diagnosis 
of adenomyosis, as well as in differentiation from 

other intrauterine gynecological diseases, such as  
leiomyoma (9). In contrast to TVS, MRI has the advantages 
of excellent soft tissue differentiation and less operator-
dependent interpretation. Moreover, several prospective 
research studies have found a higher diagnostic accuracy 
of sensitivity (77–93%) and specificity (86–93%) in the 
diagnosis of adenomyosis by MRI compared to other 
techniques (3,15). An increasing number of studies have 
focused on the classification of adenomyosis, depending on 
MRI characteristics. In 2012, Kishi et al. stated that uterine 
adenomyosis could be differentiated into four subtypes 
based on the relationship between occurring sites and other 
structural components: intrinsic, extrinsic, intramural, and 
indeterminate (4). In the present study, we excluded the 
subtype III of adenomyosis due to the feasibility and efficacy 

Table 3 Univariate analysis of risk factors for LNG-IUD expulsion in the treatment of adenomyosis

Characteristics
P value

Subtype I (n=70) Subtype II (n=73) Subtype IV (n=64) Total subtypes (n=207)

PBAC score before treatment 0.018* 0.010* 0.024* 0.068

PABC score after treatment 0.449 0.014* 0.008** 0.048*

Uterine volume (mL) 0.000** 0.000** 0.761 0.003**

GnRHa therapy 0.091 0.017* 0.623 0.392

Uterine fibroids 0.220 0.055 1.000 0.928

LNG-IUD insertion time 0.064 0.174 0.517 0.234

Subtypes NA NA NA 0.124

Univariate analysis. *, P<0.05; **, P<0.01. PBAC, pictorial blood loss assessment chart; GnRHa, gonadotropin-releasing hormone agonist; 
LNG-IUD, levonorgestrel-releasing intrauterine device; NA, not applicable.

Table 4 Multifactor Cox regression analyses of risk factors for LNG-IUD expulsion in the treatment of adenomyosis

Characteristics
Subtype I Subtype II Subtype IV Total subtypes

P value HR (95% CI)† P value HR (95% CI) P value HR (95% CI)† P value HR (95% CI)

PBAC score before 
treatment 

0.676 NA 0.566 NA 0.188 NA 0.971 NA

PABC score after 
treatment

NA NA 0.925 NA 0.045* 1.02 (1.01–1.21) 0.080 NA

Uterine volume (mL) 0.029* 3.37 (1.09–6.88) 0.229 NA 0.540 NA 0.799 NA

GnRHa therapy NA NA 0.063 NA 0.161 NA 0.480 NA

Uterine fibroids NA NA 0.676 NA NA NA NA NA

LNG-IUD insertion 
time

0.241 NA NA NA NA NA NA NA

†, multi-factors Cox regression analysis. *, P<0.05. PBAC, pictorial blood loss assessment chart; GnRHa, gonadotropin-releasing hormone 
agonist; LNG-IUD, levonorgestrel-releasing intrauterine device; NA, not applicable; HR, hazard ratio; CI, confidence intervals. 
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of adenomyomectomy, which is similar to uterine fibroids 
removal surgery. 

It has been speculated that each disease subtype has 
a different origin and pathology, and eventually displays 
specific clinical and biochemical features (16). The 
classically accepted hypothesis is that tissues injure and 
repair mechanisms that causes direct invasion and migration 
of the endometrial basalis layer into the myometrium in 
intrinsic adenomyosis (17). The increased local production 
of estradiol in tissue auto-traumatization and hyper-
peristaltic uterine activity mediated by oxytocin leads to 
increased mechanical stresses that injure the endometrium 
within the junctional zone, consequently resulting in 
the formation of adenomyotic lesions (18). In our study, 
curettage procedures and parity were found to be more 
common in subtype I patients, which is in agreement with 
previously published reports (4,16). Barrier damage by 
repeated surgical interventions and trophoblastic invasion 
during pregnancy allows the endometrium to directly 
invade the myometrium.

In contrast, the epithelial-mesenchymal transition has been 
reported to be implicated in the pathogenesis of extrinsic 
uterine adenomyosis, characterized by the activation of 
transforming growth factor (TGF)-β1 through the Smad2/3-
dependent signaling pathway (19). Subtype II adenomyosis 
is believed to have both a direct and indirect influence on 
endometriosis or a subtype of endometriosis. Donnez et al. 
found that external adenomyosis patients had a high rate (97%) 
of deep infiltrating endometriosis (20). Khan et al. reported 
that extrinsic adenomyosis has a close biological and 
histological correlation with co-existent deep infiltrating 
endometriosis (21). It is highly suspect of a shared drug 
treatment protocol for long-term administration in two 
diseases. However, 76.71% of the subtype II adenomyosis 
cases had concurrence pelvic endometriosis in our study, 
which was less than that found by other researchers. We 
speculated that there could be another pathogenic process 
in subtype II adenomyosis. 

The subtype IV adenomyosis group, which included 
patients who did not meet any of the other three classification 
criteria, was a heterogeneous mixture of subtypes I-III. 
Generally, subtype IV has extensive and diverse lesions, 
which could support the high rates of dysmenorrhea and 
menorrhagia. It had been speculated that the subtype IV 
adenomyosis is an advanced stage of the disease. In our study, 
the mean uterine volume of this subtype was more significant 
than that of subtypes I and II adenomyosis; however, there 
was no statistically significant difference. 

It is well known that the LNG-IUD is used to relieve 
dysmenorrhea and the heavy menstrual bleeding associated 
with adenomyosis (8,22). Our study extended the research 
by exploring the relationship between the classification 
of adenomyosis by MRI and the effect of the LNG-IUD. 
The NRS and PBAC scores of the patients in the three 
subtype groups were all significantly reduced after LNG-
IUD insertion. The overall 3-year efficacy rate was 88.52%, 
81.54% and 57.69% for subtypes I, II, and IV, respectively; 
this finding is consistent with published studies concerning 
relief from pain and the amount of menstrual blood loss. 
However, subtype IV patients had a high incidence of failure 
and recurrence in this treatment. The current findings of 
persistent low progesterone receptor expression and the 
strong distribution of fibrosis around adenomyotic foci in the 
myometrium may explain the poor response to levonorgestrel 
medication in the subtype IV adenomyosis group (23). 
Fibrosis is a time-dependent process to extend to the normal 
myometrium around; therefore, we should reconsider the 
origin and pathogenesis of this phenotype. We suggest that it 
is necessary to choose a more appropriate treatment approach 
to cure this subtype disease. The combination of the LNG-
IUD with HIFU or conservative surgery may demonstrate a 
superior clinical effect for this subtype (24). 

In the present study, the cumulative LNG-IUD 
retention rate was 57.49% for the 207 patients in the 
three groups, which was similar to the rate reported by Li  
et al. (22). However, the spontaneous expulsion of LNG-
IUD increased dissatisfaction among patients. The overall 
discharge rate was 30.43% in the groups. Also, the majority 
of expulsions occurred within 6 months after device 
insertion and reached a steady status after 1 year. It should 
be noted that previous expulsions were associated with a 
significantly higher risk for a re-expulsion when inserting 
the IUD (25). As a result, it is vital to improving the initial 
LNG-IUD treatment to avoid re-expulsion. 

In our study, 50% of the 62 women in subtype IV group 
complained of spontaneous expulsion of the device within 
3 years after insertion. Lee et al. reported that the rate of 
LNG-IUD expulsion was related to uterine volume. The 
failure rate was significantly increased when the uterine 
volume was >150 mL (12). Several published studies 
found that the application of GnRHa could markedly 
improve the device expulsion rate (22,26). In the present 
study, there was a relationship between uterine volume 
and LNG-IUD expulsion in subtype I women, which was 
statistically significant. It was highly speculated that the 
greater lesion size, the greater deformation in uterine cavity 
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morphology in intrinsic adenomyosis. In contrast, blood 
loss amount after LNG-IUD insertion was associated with 
spontaneous discharge in subtype IV adenomyosis. In our 
analysis, treatment with GnRHa for variable periods of  
1–6 months failed to demonstrate a positive effect on 
expulsion improvement. We still emphasize the value of 
GnRHa therapy in reducing the size of the lesions and the 
amount of blood loss before or after the IUD insertion. 

Limitations

The present study had some limitations. First, it was a 
retrospective, and single-center study with inevitable 
recall bias, so unknown confounding factors could affect 
the outcome. Further, the study population size was small 
due to many factors, such as the relative rarity of MRI 
before LNG-IUD insertion. Third, concerning the device 
expulsion analysis, more possible elements should be 
taken into account, such as dysmenorrhea. A large-scale 
prospective and randomized study with a longer follow-up 
time is required to validate our results.

Conclusions

Adenomyosis can be identified by MRI and has different 
clinical and biologic characteristics: intrinsic, extrinsic, 
intramural and indeterminate. The LNG-IUD is a 
practical approach to treat subtypes I and II adenomyosis. 
The spontaneous expulsion of the LNG-IUD was related 
to uterine volume and the amount of menstrual blood 
loss in subtypes I and IV adenomyosis. Due to the high 
incidence of treatment failure and expulsion, further study 
is warranted to explore a more suitable protocol to treat 
subtype IV adenomyosis for long-term administration. 
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