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Abstract: 
 
Objective: In women with endometriosis who undergo laparoscopic cystectomy and adhesiolysis to compare 
efficacy of post-operative insertion of LNG IUS in reduction of pelvic pain and menorrhagia. Also, to compare the 
effect of LNG IUS insertion in improving quality of life score in these patients. Methods: This was a prospective 
interventional study on 52 women with stage 3 or 4 endometriosis who underwent laparoscopic cystectomy and 
adhesiolysis were allocated alternatively to either LNG IUS (n=26) or expectant management (n=26). VAS (Visual 
analogue scale), PGWBI (Psychological general well being index), MBS (Mean bleeding score) were used for 
objective assessment of pelvic pain, quality of life and menstrual bleeding respectively at the time of enrollment to 
study along with baseline parameters. Patients were called for review at 1st, 3rd and 6th month and parameters were 
compared in both groups. Additionally, it was notes if any additional analgesic was needed for pain relief in either 
group or any new complication developed during study period. Results: VAS score decreased significantly more in 
the study group from 6.92±2.04 to 2.60±0.92 by 6th month post insertion whereas in control group baseline score of 
6.42±1.88 decreased to 4.42±0.99 at 6th month (p=<0.001). PGWBI scores were slightly better in the control group 
(45.73±10.80) than study group at the time of enrollment and this trend continued 1 month post insertion 
(47.08±10.59), difference was not statistically significant (p baseline =0.390, p 1 month=0.563). In study group 
PGWBI score improved from 43.00±11.88 (baseline) to 45.35±10.65 at 1st month and by 6th month scores improved 
significantly to 56.62±8.17. At 6th month control group PGWBI score was at 51.38±9.42. This difference was 
statistically significant (p=0.037). MBS of study group decreased from 3.20±0.51 at baseline to 2.02±0.42 by 6th 
month post LNG IUS insertion; MBS of control group decreased from baseline of 3.07±0.59 to 2.76±0.56 at 6th 
month (p<0.001). Conclusion: Patients with endometriosis have poor quality of life due to constant pain and 
irregular heavy cycles. It is beneficial to insert LNG IUS as it improves the quality of life most importantly, even in 
patients undergoing surgical treatment for the same. 
 
Keywords: Endometriosis, LNG IUS, pelvis pain, visual analogue scale score, quality of life, menorrhagia. 
 

Endometriosis is the growth of endometrial glands outside uterus that affects roughly 10% (190 million) women in 
reproductive age group globally 1. It is a chronic disorder presenting with dysmenorrhea, menorrhagia, deep 
dyspareunia, and infertility. 60% of women with chronic pelvic pain have endometriosis 2. Many theories are 
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postulated but definite cause is still not established. It has a broad spectrum of presentation and prone to recurrence 
which adversely affects quality of life and leads to significant economic burden to the patient 2-4.  

In the treatment of endometriosis various modalities are being used like GnRH analogue, laparoscopic cyst excision, 
danazol etc.  Though, LNG IUS was devised in late 1970’s for effective long acting contraception, this is also being 
tried as a treatment for endometriosis. It is already being used in disorders like adenomyosis, endometrial 
hyperplasia etc. LNG IUS releases levonorgestrel into endometrial cavity @ 20 micrograms /day for 5years after a 
single application without any systemic impact. Whereas the oral or injectable progesterone therapy which is used 
traditionally are known to have systemic adverse effects. Vercellini et al, the pioneers in using LNG IUS for 
endometriosis related dysmenorrhea found that postoperative recurrence of dysmenorrhea was significantly less in 
the LNG-IUS group 5.  

Reduction in pelvic pain of patients with endometriosis after LNG IUS insertion could be explained by depletion of 
estrogen and progesterone receptors on ectopic endometrium or due to reduction in ectopic endometrial production 
of oestrogen-induced growth factors. LNG-IUS results in a decrease in endometrial proliferation and an increase in 
apoptosis in endometrial glands and stroma. There is increased FAS antigen and a decrease in Bcl-2 protein 
expression leading to apoptosis of the endometrium is postulated as one of the mechanism of action of LNG IUS 6. 
Angiogenesis is a significant aspect of endometriosis pathology where ectopic endometrium is implanted into 
various parts of peritoneal cavity, ovary, pleural cavity etc. Vascular endothelial growth factor (VEGF) is a potent 
angiogenic factor involved in physiological and pathological angiogenesis, and elevated levels of VEGF are found 
in peritoneal fluid of patients with endometriosis hence LNG-IUS effect might be a function of a reduction of local 
vascular angiogenesis, a reduction in pelvic-vessel congestion and an increase in apoptosis, a reduction in peritoneal 
fluid macrophage activity and a modification in the production of cytokines responsible for maintenance of lesions 
and pain 7. 

Vercellini et al in 2003 compared LNG IUS insertion to expectant management and found dysmenorrhea recurred 
more in only- surgery group at 1 year follow up compared to LNG IUS group8.  Carllos A Petta et al in a study 
comparing LNG IUS and GnRH analogue in treatment of chronic pelvic pain associated with endometriosis, found 
both equally effective  with additional advantage of LNG IUS that it does not provoke hypoestrogenism and requires 
medical intervention only once in 5 years 9. Matorras R et al studied effectiveness of LNG IUS in treating pelvic 
pain in endometriotic patients where previous medical and surgical treatments have failed, reported that 70% 
patients had improvement in pain symptoms. They concluded LNG IUS should be considered before radical surgery 
is considered 10. De Graff et al studied 909 women with endometriosis and found that quality of life was decreased 
in all eight dimensions of the SF-36v2 compared with norm-based scores from a general US population 4. 

Though many international studies are conducted to check the effectiveness of LNG IUS in reducing pain associated 
with endometriosis, our aim is to study its effectiveness in reducing pain from endometriosis and if it correlates 
positively with improvement in quality of life and reduction in monthly bleeding for patient .  

Materials and methods 

This was a prospective interventional study conducted in the department of OBG, Vydehi Institute of Medical 
Sciences & Research Centre, Bengaluru, Karnataka, India. The study period was from November 2020 to December 
2021. Approval from IEC and informed consent were obtained. Patients meeting the inclusion criteria were enrolled 
in the study and randomly allocated to study and control group. 

Patients not on hormonal medication for endometriosis for six months or GnRH analogue injections for one year 
prior to enrolment were included in the study. All of them were willing to follow up for six months and did not wish 
to conceive for at least one year or had completed their family. None of them had any contraindication to use LNG-
IUS as told by WHO (2004). They all were enrolled after undergoing laparoscopic cystectomy and adhesiolysis for 
endometriosis, and only stage 3 and 4 were included (ASRM criteria).  Patients desirous of immediate fertility 
treatment or with any uterine or adnexal anomaly or associated PID and those unwilling to tolerate menstrual 
changes from LNG IUS were excluded from the study. In pre-treatment visit relevant data was collected from the 
patient by using pre structured proforma. 
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Tools used: VAS (Visual analogue scale), PGWBI (Psychological general well being index), MBS (Mean bleeding 
score) were used for objective assessment of pelvic pain, quality of life and menstrual bleeding respectively. The 
VAS is a straight line with the endpoints defining 0 as ‘no pain at all’ and ‘pain as bad as it could be’ as 10 11. The 
patient was asked to mark his pain level on the line between the two endpoints 12. 

   No pain  Pain as bad as it could be. 

The PGWBI (Psychological general well being index) questionnaire, which includes 22 items, allows to measure 
stress level by self-perceived evaluation 13. Questions cover 6 aspects: anxiety, depressed mood, positive well-being, 
self-control, general health and vitality. Questions allow multiple choice answers with scores ranging from 0 to 5 
(best score value). The PGWBI global score represents the sum of all items and ranges from 0 to 110. Higher scores 
indicate greater psychological well-being. 

Bleeding score: Bleeding was assessed as - 0 = no bleeding; 1 = spotting (light bleeding not requiring sanitary 
protection); 2 = light bleeding (light bleeding requiring sanitary protection); 3 = normal bleeding (bleeding similar to 
normal menstrual blood flow); and 4 = heavy bleeding (bleeding exceeding normal menstrual blood flow). No 
bleeding was defined as 30 consecutive days with bleeding score of 0 14. The MBS was calculated by dividing the 
sum of the daily scores by the number of days in each observation period. 

Baseline VAS, PGWBI, MBS were noted at enrolment visit preoperatively itself following which theyunderwent 
laparoscopic cystectomy and adhesiolysis. Day3 post laparoscopy women were classified into LNG or non-LNG 
group alternatively and LNG insertion was done at hospital before discharge. No adverse effect occurred post LNG 
IUS insertion. All women in both groups were requested to maintain a diary noting their - 1) daily pain score on 
VAS score, 2) daily bleeding score, 3) any additional analgesics used and 4) any other complications developing 
during study period. Both groups were followed up at 1 month, 3 month and 6 months post enrollment into study. At 
each visit we evaluated PGWBI score for quality of life for every patient. MBS and VAS scores were noted and 
compared with pretreatment scores in patients case file. Also, it was noted at each visit if any additional analgesics 
were required and in case any other complications occurred during follow up period like irregular bleeding, 
abdominal cramps etc. 

Statistical analysis: Sample size calculation was done by: N=2PQ (Z 1-α/2 + Z 1-β)2/(p1-p2)
2 

          P1=proportion of participants in first group with severe dysmenorrhea (10%) 
          P2 = proportion of participants in 2nd group (45%) 
          P = P1+P2. ; Q= 1-P 
          Z 1-α/2 =1.96 at 95% confidence interval; Z 1-β = 0.84 at 80% power  
          P=0.1+0.45/2=0.275. ; Q=1-P = 0.725 
          N = 2×0.275× 0.725(1.96+0.84)2/(0.35) = 26 per group 

Qualitative variable were presented as frequency and percentages. Quantitative variables were presented as mean ± 
standard deviation or median and IQR. To check for association between severity and groups, chi square test and 
student paired t test was performed. 

Results  

Totally 52 patients were enrolled during the thirteen months of study period. 26 women were allocated to each 
group. Average age (study group = 31.08±6.95 years; control group = 28.88 ± 5.74 years; p= 0.221), Educational 
status (p=0.849), residential location (p=0.405) and income range (p=0.756) were similar in both groups (table1). 
Age of menarche was around 12 years and was similar in both groups (study group -12.38±0.80 years; control group 
12.81±0.85 years; p= 0.071). Primary complaint in both groups was severe dysmenorrhea, followed by chronic 
pelvic pain and menorrhagia (table1). Average duration of complaints was 26 months (table 1).19 (73.1%) women in 
study group and 18(69.2%) women in control group had posterior forniceal nodularity, but only 15(57.7%) in study 
group and 6 (23.1%) in control group reported dysparnuia. Most patients in both groups had regular cycles (18 in 
study group and 23 in control group). 42.3% and 53.8% women were nulligravida in study and control group  
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Table 1: Baseline parameters 
Parameters With mirena (Study) Without mirena (Control) P value 

Age (Average age in years) 31.08±6.95 28.88±5.74 0.221 
Educational status  
Illitrerate 6(23.1%) 6(23.1%)  

0.849 Schooling  8(30.8%) 8(30.8%) 
Graduate  9(34.6%) 11(42.3%) 
Post graduate  3(11.5%) 1(3.8%) 
Locality  
Rural 11(42.3%) 14(53.8%) 0.405 
Urban 15(57.7%) 12(46.2%) 
Income range   
<1L 4(15.4%) 5(19.2%)  

0.756 1-5L 11(42.3%) 13(50%) 
>5L 11(42.3%) 8(30.8%) 
Age of menarche in years 12.38±0.80 12.81±0.85 0.071 
Primary complaint 
Menorraghia 6 (23.07%) 3 (11.53%)  
Dysmenorrhea 12(46.15%) 14 ( 53.84%)  
Chronic pelvic pain 8 (30.76%) 9 ( 34.61%)  
Duration of complaints (in months) 25.54±17.61 27.12±19.13 P=0.75 
Inferitility 
Yes  14 (53.84%) 15(57.69%)  
No  12 (46.15%) 11(42.30%)  
Dyspareunia  15 (57.7%) 12(46.15%)  
Bleeeding pattern  
Polymenorrhia (1) 8(30.8%) 2(7.7%) 0.075 
Normal cycles (2) 18(69.2%) 23(88.5%) 
Hypomenorrhea (3) 0(0%) 1(3.8%) 
Any prior treatment ( > 1yr prior) 
Yes  6 ( 23.1%) 7 (26.9%)  
No 20(76.9%) 19(73.1%)  
Obstetric h/o  
Nulligravida  11(42.30%) 12(53.84%)  
Parous  15(57.69%) 14(46.15%)  
Mode of delivery  
Vaginal 5(33.33%) 6(42.85%)  
LSCS 10(66.66%) 8(57.14%)  
Past medical h/o  
Yes 10(38.5%) 7(26.9%)  
No  16(61.5%) 19(73.1%)  
BMI (Kg/m2) 
<18.5 0(0%) 0(0%) 0.072 
18.5-24.9 4(15.4%) 9(34.6%) 
25-29 14(53.8%) 15(57.7%) 
30-34.9 8(30.8%) 2(7.7%) 
Post forniceal nodularity  19(73.1%) 18(69.2%) 0.375 
Deep tenderness forniceal 20(76.9%) 18(69.2%) 0.229 
R/V septum nodularity 19(73.1%) 18(69.2%) 0.375 
USG findings 
U/L 11 (42.3%) 16 (61.5%)  
B/L  15(57.7%) 10(38.5%)  
Laparoscopy  
Stage 3 14(53.8%) 13(50%)  
Stage 4 12(46.2%) 13(50%)  
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respectively. More than 50% of women in both groups reported infertility (study 53.84%; control 57.69%). History 
of infertility included both primary and secondary infertility. 

Some women had taken medical treatment for endometriosis prior to this study (study group - 23.1%; control group 
- 26.9%). Few women had other associated medical disorders along with endometriosis, most common was 
hypothyroidism (study - 38.5%; control - 26.9%). Most women in study group (53.8%) and control group (57.7%) 
had BMI in the range of 25-29 kg/m2. Endometriotic cyst was present bilaterally in 15 women (57.7%) in study 
group and 10 women (38.5%) in control group, rest were unilateral endometriotic cysts. None of the patients had 
undergone any surgery for endometriosis prior to laparoscopy done at our hospital. 

Baseline score of 3 main variables at the onset of study were recorded. VAS score for pelvic pain in study group was 
6.92±2.04 and in control group was 6.42±1.8, and the difference was not significant (p=0.362). PGWBI score to 
assess quality of life was 43±11.88 in study group and 45.73±10.8 in control group, the difference was not 
statistically significant (p= 0.390). MBS per month in study and control group was 3.20±0.51 and 3.07± 0.59 
respectively and there was no statistical significance in both the groups (p=0.408).  

VAS score decreased in the study group from 6.92±2.04 to 2.60±0.92 by 6th month post insertion whereas in control 
group baseline score of 6.42±1.88 decreased to 4.42±0.99 at 6th month (p=<0.001) (table 2) (figure 1).  

Table 2:  VAS Score for pelvic pain baseline and post insertion in both study and control group 
VAS Control group Study group Total P value 
Base 6.42±1.88 6.92±2.04 6.67±1.96 0.362 
1 month post insertion 5.67±1.57 6.06±1.77 5.87±1.67 0.411 
3 months post insertion 4.81±1.27 4.35±1.24 4.58±1.26 0.190 
6 months post insertion 4.42±0.99 2.60±0.92 3.51±1.32 <0.001** 

 

 

Figure 1: Line graph depicting improvement in VAS score for pain in study and control group 

PGWBI scores were slightly better in the control group (45.73±10.80) than study group at the time of enrollment 
and this trend continued 1 month post insertion (47.08±10.59), though the difference was not statistically significant 
(p baseline = 0.390, p 1 month = 0.563). In study group PGWBI score improved from 43.00±11.88 (baseline) to 
45.35±10.65 at 1st month and by 6th month scores improved significantly to 56.62±8.17. At 6th month control group 
PGWBI score was at 51.38±9.42. This difference was statistically significant (p=0.037) (table 3) (figure 2). 

Table 3: PGWBI score for quality of life 
Quality Control group Study group Total P value 
Base 45.73±10.80 43.00±11.88 44.37±11.33 0.390 
1 month post insertion 47.08±10.59 45.35±10.85 46.21±10.65 0.563 
3 months post insertion 49.81±10.00 50.00±10.00 49.90±9.90 0.945 
6 months post insertion 51.38±9.42 56.62±8.17 54.00±9.12 0.037* 
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Figure 2: Line graph depicting improvement in PGWBI score in study and control group. 

MBS of study group decreased from 3.20±0.51 at baseline to 2.02±0.42 by 6th month post LNG IUS insertion; MBS 
of control group decreased from baseline of 3.07±0.59 to 2.76±0.56 at 6th month. By 6th month MBS was 
significantly lesser in study group (p<0.001) (table 4) (figure 3). 

Table 4 : MBS score for bleeding in study and control group 
MBS Control group Study group Total P value 
Base 3.07±0.59 3.20±0.51 3.14±0.55 0.408 
1 month post insertion 2.87±0.58 3.00±0.50 2.93±0.54 0.388 
3 months post insertion 2.77±0.57 2.57±0.49 2.67±0.54 0.173 
6 months post insertion 2.76±0.56 2.02±0.42 2.39±0.62 <0.001** 

 
Figure 3: Line graph depicting improvement in bleeding score in study and control group. 

Table 5: Need for additional analgesics and any complication during follow up period 
Additional analgesic Control 

group 
Study 
group 

Control 
group 

Study 
group 

Control 
group 

Study 
group 

1 month follow up 3rd month follow up 6th month follow up 
 Needed in patients  4 6 3 0 2 0 
Any   complication        
Breast tenderness 0 0 0 4 0 6 
Non specific 0 0 0 1 0 0 
Irregular bleed 3 0 3 1 2 0 
Abdominal cramps 0 0 0 2 2 0 
USG at 6 months (recurrence of endometrioma noted )  2 0 

Complication noted in study and control group were breast tenderness, irregular bleeding, abdominal cramps and 
generalized complaints like bloating, dyspepsia etc. Among this breast tenderness was significantly more in study 
group compared to control group. Irregular bleeding was more in control group (table 5). 2 patients in control group 
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and none in study group required additional analgesics by 6th month. At 6th month follow up USG was done for all 
patients 2 patients in control group and none in study group had recurrence of ovarian cyst. 

Discussion 

Baseline parameters in both study and control group were comparable, like that by other authors Vercillini P et al, 
Petta CA et al, Taneja A et al, Tanmahasamut P et al who had similar findings  8,9,15,16. Treolar et al stated age of 
menarche after 14 years was strongly and inversely associated with endometriosis, similar to this study wherein all 
the patients had average age of menarche as 12.60±0.85 years 17,18.  

According to Treolar et al, Missimer et al and Matalliotakis et al endometriosis was more in women with lower 
BMI, but in this study the average BMI of women was in the range of 25-29 kg/m2 17-19. Primary complaint in most 
of our patients was dysmenorrhea and around 50% of women in both groups complained of dysparunia, like that 
conducted by Sinaii et al, who studied 1000 women with endometriosis among which 79% of them complained of 
dysmenorrhea and 39.5% had dyspareunia 20. J Perscott et al noted that women with endometriosis had 2-fold 
increased risk of infertility and endometriosis was a significant risk factor for infertility in women less than 35 years 
of age 21. In our study more than 50% of women in both groups had either primary or secondary infertility. This is 
similar to the historical article by Counsellor VS who noted that about 25 to 50% of infertile women have 
endometriosis, and 30 to 50% of women with endometriosis are infertile 22. Study conducted by Jin-Sung Yuk et al 
found Graves’ disease associated with endometriosis but not hypothyroidism but in this study hypothyroidism was 
the most common medical disorder among all the patients with endometriosis 23. 

As all the patients included in the study underwent laparoscopic cystectomy, there was significant reduction in pain 
scores in both groups at 1st month post operatively. This difference in VAS score between control group and study 
group at 1st month was not significant (p=0.41), like observation by Petta CA et al and Tekin Y et al 9,24. In fact, at 
1st month follow up visit control group had lower VAS score and lesser bleeding score than study group with LNG 
IUS insertion. 

In this study, VAS score decreased in study group by 3rd month from 6.92±2.04 to 4.4 ±1.2 and  in control group 
from 6.42±1.88 to 4.8±1.3 (p=0.41), similar to study by Taneja et al 15. VAS score for study group with LNG IUS 
had significantly lower (2.6±0.92) than control group (4.42±0.99) at 6th month and the difference was statistically 
significant (p<0.001). Tanmahasamut et al found similar result when they conducted a double blind randomized 
controlled trial on 55 patients with endometriosis and found greater reduction in dysmenorrhea in group with LNG 
IUS 16. This observation is different from that of Carlos A Petta who compared between LNG IUS and GnRH and 
both groups had similar pain scores by end of 6th month 9. At the end of 6th month all the parameters evaluated were 
better in study group compared to control group, need for additional analgesic was lesser, and recurrence of ovarian 
cyst was lesser in study group, like the results of a meta-analysis by Song SY et al which concluded that LNG was 
as effective as GnRH in reducing pain and reduced recurrence rate of endometriosis 25. 

Endometriosis affects a woman psychologically due to constant pelvic pain, dyspareunia, dyschazia etc. Assessment 
of this aspect of the disease was to understand if insertion of LNG IUS will significantly improve quality of life of 
patients post insertion due to pain relief. As noted by Lowe et al endometriotic patients had higher psychoticism, 
introversion, and anxiety scores 26. Similarly, Sepulcri et al studied 104 endometriotic women and found depression, 
anxiety higher in them with substandard quality of life. They concluded that treatment of endometriosis should 
include evaluation of emotional profile and quality of life 27, 28. Average PGWBI score in this study was 
44.37±11.33 denoting low quality of life. The PGWBI score improved from 43±11.88 to 56.6±8.2 by 6th month in 
study group and from 45.7±10.8 to 51.38 ±9.42 in control group. The difference in improvement of quality of life at 
3rd month was not significant between both groups (p=0.95), but by 6th month quality of life significantly improved 
for the study group with LNG IUS (p=0.037). This finding was different from that of Tekin et al in Turkey who 
found lower patient satisfaction among LNG IUS users compared to women who received GnRH 24. Ozdegirmenci 
O et al had noted insertion of LNG IUS improved quality of life in women with adenomyosis 29.  
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Mean bleeding scores (MBS) decreased by sixth month in both groups but was more in LNG IUS group (2.02 ± 
0.42) compared to control group (2.76 ± 0.56), and the difference was statistically significant (p<0.001) which is 
similar to findings by Wong et al 30. 

There is scarcity of literature review regarding benefit of LNG IUS in improving quality of life in endometriotic 
patients. This study was an effort to prove that LNG IUS is a viable long-term option for women suffering 
endometriosis. It requires only single time medical intervention in 5 years, has minimal systemic side effects 
compared to Inj. GnRH, injectable DMPA, danazol etc. and is less radical than hysterectomy and bilateral 
salphingo-oophorectomy 9,15.  

Complications in this study were breast tenderness, irregular bleeding, abdominal cramps, bloating etc. Breast 
tenderness was noted to be more in study group and irregular bleeding was more in control group this was similar to 
findings by other authors 30 - 32. Recurrence of ovarian endometrioma was seen in 2 cases of control group and none 
in study group. Koga et al noted 30.4% as recurrence rate at 2 years follow up 33. 

Conclusion 

Patients with endometriosis have poor quality of life due to constant pain and irregular heavy cycles. It is beneficial 
to insert LNG IUS as it improves the quality of life most importantly, even in patients undergoing surgical treatment 
for the same. 
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