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ABSTRACT

Background: Endometriosis fertility index (EFI) is used to predict the fecundity in women with surgically and
histologically confirmed endometriosis. Aim of the study is to evaluate the successful spontaneous pregnancy rates in
patients with endometriosis after laparoscopic surgery in relation to EFI score.

Methods: Observational cross-sectional study was conducted on 76 patients who desire to conceive with suspected
endometriosis related infertility treated by laparoscopic surgery. EFI score was calculated and information on mode of
conception (spontaneous or assisted reproductive technology-ART) was collected by contacting the patients.

Results: In women who conceived spontaneously, mean age was 31.33+3.29 years. Factors found to be significant
were age (pvalue-0.0001), time to achieve spontaneous pregnancy (median-9 months). Patients with higher EFI score
(5-10) has good spontaneous conception rate (96.2%) compared to those with lower EFI score (0-4) that conceived
better with ART (60%) women with lower least function score has better outcome for spontaneous pregnancy (p<0.001).
Conclusions: EFI scoring system is effective in predicting postoperative successful spontaneous pregnancy rates in the
patients with endometriosis. In our study patients with higher EFI score achieved successful spontaneous pregnancy.
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for endometriosis is revised American Fertility Society
classification system (rAFS), but it has a limitation to
predict the fertility rate in these women.*®

INTRODUCTION

Endometriosis is a benign uterine pathology that effects
10-15% of women of reproductive age group.! Basic

path0|ogy in endometriosis is extra uterine presence of Adamson and Pasta proposed Endometriosis fertility index

endometrial tissue leading to chronic inflammation.
Women with endometriosis are generally asymptomatic.®
to 10 percent of women of reproductive age group are
affected by endometriosis.* It is present in 38 percent of
infertile women and in up to 87 percent of women
suffering from chronic pelvic pain.? Imaging modalities of
any pelvic compartment pathologies have low specificity.
Gold standard diagnostic method is laparoscopy with
biopsy for histological diagnosis.® commonly used staging

(EFI) 6,8 scoring system in 2010 to predict the fecundity
rate in women who underwent laproscopic surgery for
endometriosis that includes patient characteristics-age,
duration of infertility, prior pregnancy, intra operative
lesions description (American Society for Reproductive
Medicine, American fertility society), functional
postoperative score (least functional score).

EFI is a sum of all these factors and ranges from 0-10.
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This index is clinically useful in patients with surgically
and histologically confirmed endometriosis who wish to
be pregnant. The higher the EFI score, higher the chances
of spontaneous pregnancy.>®

The aim of our study is to find the spontaneous pregnancy
rates in patients with endometriosis after laproscopic
surgery in relation to EFI score. Objective is to determine
the role of EFI score in postoperative management of
patients with endometriosis related infertility.

METHODS
Study design
The study design was observational cross-sectional study.

This is a retrospective study conducted at Sri Ramachandra
Institute of Higher Education and Research, Chennai,
India. All patients with a suspected endometriosis related
infertility with the desire to conceive and underwent
fertility sparing surgery between January 2018 to January
2021 were included. Patients with age >45 years, those
who underwent radical surgery (hysterectomy, bilateral
adnexectomy) and histology negative for endometriosis
were excluded from the study.

Surgeries were undertaken by consultant gynecological
surgeon, performed under general  anesthesia.
Intraoperative findings were collected from the records
and EFI score was calculated. Patients were contacted and
the following data information was collected and
recorded- Age of the patient, how long the patient had
attempted to achieve pregnancy, means of conception-
spontaneous or ART, outcomes of pregnancy, time of
infertility (in months), previous pregnancy details
(spontaneous or ART), total conception time, Least
function score, AFS score will be calculated,
endometriosis grade of the patient. Mode of conception
was analysed with the EFI score and documented.

Statistical analysis

All the historical factors, AFS score, LF score, ENDO
grade and EFI score were compared according to
conception mode (spontaneous and ART). Chi square test
was used to test statistical significance of cross tabulation
between categorical variables and conception mode. In
case of zero frequency in some of the categories, simulated
p-value was calculated wherever required. Independent t-
test or its non-parametric alternative Mann-Whitney U test
was used to compare continuous variables between two
groups for normal and non-normal data respectively.
Shapiro-Wilk test was used to test normality of the data.
Association between two continuous variables was
assessed by Pearson correlation coefficient.

P<0.05 was considered statistically significant. RStudio
Version 1.2.1093 was used for statistical analysis.
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RESULTS

Age of the patient and conception time were found to be
statistically significant when compared between two
groups of spontaneous conception and ART.

Table 1: Historical factors of patients according to
mode of conception.

- Spontaneous  ART P
Varlable ~(n=27 ~(n=15 ~value
Mean (+SD) 31.33+3.29 34.93+2.69 0.001
Age years years '
Median
conception
time 9(6.18) 12 (10.20)  0.025
(months)
Median
infertility 45 (7642 44 (30.48)  0.062
time
(months)

Prior pregnancy

Yes 6 (22.2%)
No 21 (77.8%)

5(33.3%)  0.062
10 (66.7%)

Table 2: Least function score according to mode of
conception.

Group _
Spontaneous ART

_ (n=27) (n=15) |
‘ Median LF <0.00

| Variable

soore 6 (5.7) 3(34) |

Table 3: American Fertility society(AFS) score
according to mode of conception.

Mode of conception

Variables Spontaneous ART

(n=27) (n=15) |
Median AFS 32
endometriosis 6 (4.9) (30.52) <0.001
score
Median AFS 82
total score D) (52.82) SOl

There was statistically significant association between
mode of conception and grade of endometriosis (p<0.05).
We observed that women with grade 1 endometriosis has
highest chance of spontaneous conception rate (44.4%)
than women with grade 4 endometriosis. ART was
beneficial in almost 53.3% of women with grade 4
endometriosis.

EFI is a scoring system is formulated by including the
assessment of historical factors at the time of surgery (age,
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duration of infertility and pregnancy history), of adnexal
function at conclusion of surgery (least functional score of
Fallopian tubes, fimbriae and ovaries bilaterally), and of
the extensiveness of endometriosis (FAFS endometriosis
lesion score and total rAFS score).

Table 4: Endometriosis grade according to mode of
conception.

Mode of conception
ART

Endometriosis
grade Spontaneous

(n=27) (n=15)

1 12 (44.4%) ?0 0%)

2
2 9 (33.3%)

(13.3%)

) 5 0.001

3 3 (11.1%) (33.3%)

8
4 3 (11.1%) (53.3%)

LEAST FUNCTION (LF) SCORE AT CONCLUSION OF SURGERY

Score  Description Left Right

4 = Nomal Fallopian Tube D

3 = Mid Dysfunction

2 = Moderale Dysfunction Fimbria D

1 = Severe Dyslunction

0 = Absentor Nonfunctional Ovary D
Left

To calculate the LF score, add together the lowest score for

the left side and the lowest score for the right side. If an ovary Lowest Score
Is absent on one side, the LF score is obtained by doubling the

lowest score on the side with the ovary.

+

¢[00

ENDOMETRIOSIS FERTILITY INDEX (EFI)

Historical Factors Surgical Factors

Factor Description Points | Factor ~ Description Points
it '

Age LE Score ...
Ifage is < 35 years 2 IfLF Score = 7 to 8 (high score) 3
Ifage is 36 to 39 years 1 IfLF Score = 4 to 6 (moderate score) 2
Ifage is > 40 yoars 0 If LF Score = 110 3 (low score) 0

1rosis Score

If years infertle Is < 3 2 I AFS Endometriosis Lesion Score is < 16 1
If years infertile is > 3 0 If AFS Endometriosis Lesion Score s > 16 0
Ifthere is a history of a prior pregnancy 1 If AFS total score Is < 71 1
fthere is no history of prior pregnancy 0 If AFS total score is > 71 0

Total Historical Factors Total Surgical Factors

[EFI = TOTAL HISTORICAL FACTORS + TOTAL SURGICAL FACTORS: I_, + .
Historical Surgical EFl Score

Figure 1: Endometriosis fertility index (EFI) surgery
form.

Higher EFI score increases the spontaneous pregnancy
rate.

All women with highest EFI score (9-10) were able to
conceive spontaneously in 4.8 months after the laproscopic
surgery.

Among 27 patients with spontaneous pregnancy rate,
around 70% women were able to achieve successful
spontaneous pregnancy rate less than a period of 12
months. Only 30% were able to achieve spontaneous
successful pregnancy rate when given a time period of
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more than 2 months, observed for a maximum period of 36
months.

Table 5: EFI score according to mode of conception in

numbers.
EFI Spontaneous _ART
0-2 0 5
3-4 1 4
5-6 6 5
7-8 14 1
9-10 6 0

Table 6: Data on conception according to EFI.

Average
period to
achieve

pregnancy 188 16.8 15 8.9 4.8
in months

(by either

methods)

Percentage

of

spontaneous

conception

20% 54% 93.3% 100%

Table 7: Conception time interval according to EFI
score in spontaneous pregnancy.

Post

operative

time 3-4 56 7-8 9-10 N =27
intervals

(months)

1-6 3 6 9
7-12 10 10
13-18 2 1 3
19-24 4 4
25-30 1 1
31-36

Table 8: Correlation between conception time (in
months) and EFI score.

Correlation
coefficient
(95% CI)

P value

Variables

Conception time (in -0.765 (-
months) and EFI 0.867,- <0.001
score 0.601)

There was statistically significantly high and negative
correlation found between conception time (in months)
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and EFI score (p<0.05) which can also be visualized in
Figure 1.

7.5

EFI score
o
=

251

5 10 15 20 25
Concepfion ime (in months)

Figure 2: Scatter plot depicting correlation between
conception time (in months) and EFI score.

DISCUSSION

EFI score is a robust tool for predicting the spontaneous
pregnancy rate after surgery in women with endometriosis
related infertility and it also helps in therapeutic decision
making process as well.° In our study, patients who
conceived spontaneously mean age was found to be
31.33+3.29 years, infertilty time was 26-42 months with a
median value of 32 months. Time to achieve spontaneous
pregnancy was 6-18 months with a median of 9 months.
The historical factors found to be significant in our study
are age (p value-0.001), time to achieve spontaneous
pregnancy (p value-0.025) and no significance noted for
prior pregnancy and infertility time. The results were
comparable to the study published by Bailleul et al in 2021
where they found mean age (30.5 years), infertility time
(23.3 months), conception time (14.3months) to be
significant.®

The least function score suggests the impact of
endometriosis on the function of adnexal structures such
as fallopian tube, fimbria and ovary, observed
intraoperatively and lower score (median=3) showed poor
outcome for spontaneous pregnancy in patients with ART
in current study (p<0.001) and was comparable to the
study done by S. Maheux-Lacroix et all in 2017 where they
quoted lower Least function score to be the most
significant factor for the failure of spontaneous
conception.!

Women with endometriosis grade 1 and 2 with an
infertility period of >3 years has better post operative
spontaneous conception rate (44.4 and 33.3% respectively)
when compared to endometriosis grade 3 and 4 who
conceived better with ART.
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Patients with higher EFI score (5-10) has good
spontaneous conception rate (96.2%) compared to lower
EFI score (0-4) that conceived better with ART (60%).
Hence endometriosis patients with lower EFI score (0-4)
should be referred to ART at the earliest possible after
surgery to optimise their chance of pregnancy. Vesali et al
in 2020 found that the non ART pregnancy rate in patients
with EFI score 0-2 to be 16%, 2-4 to be 18%, 5-6 to be
44%, 7-8 to be 55%.!

Spontaneous pregnancy rate was optimal upto 12 months
postoperatively in patients with EFI score >7 and upto 24
months in patients with EFI sore >5 after which it reduced.
Bailleul et al in 2021 quoted that fecundability reduced
from 12 months for EFI 0-4, 24 months for EFI 5-10 and
patients with favorable EFlI may attempt spontaneous
pregnancy for 24 months.®

Limitations

Small sample size, retrospective study design with recall
bias on information about how long the patients attempted
pregnancy postoperatively. Furthermore, we don’t know if
the woman became pregnant naturally after ART failure.
Decision to attempt ART and duration of expectant
management were highly dependant on preference of the
woman and ability to afford ART.

CONCLUSION

Endometriosis fertility index scoring system is highly
effective in predicting postoperative spontaneous
pregnancy rate in patients with endometriosis and can be
implemented in the clinical practice effectively. We
observed that women with highest EFI score achieved
successful spontaneous pregnancy when given a time
frame of less than 12 months but when low EFI score is
noted, it would be beneficial for the women to have an
earlier approach to ART which will aid in achieving a
better pregnancy outcome.
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