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ABSTRACT

Background: Endometriosis still remains an enigmatic disease. There are important reasons to stage endometriosis
and to prognosticate the chances of pregnancy after a surgical management. The currently used revised AFS system
has poor correlation with pregnancy rate. A scoring system-Endometriosis fertility index (EFI) to prognosticate the
outcome was proposed few years back. The objective was to assess the usefulness of the EFI system in predicting
pregnancy in patients with surgically documented endometriosis who attempt Non-I1\VVF conception.

Methods: Retrospective data was collected from 77 subjects with endometriosis who underwent laparoscopy and had
documented least function (LF) score and EFI score. All were followed up until 12 months for the occurrence of a
non IVF pregnancy.

Results: Our study showed that the pregnancy rate was clearly higher in those with high EFI scores than those with
low scores. A score of less than 4 was associated with significantly lower pregnancy rates than those with score above
5 (n=26, pregnancy rate- 11.54%) vs. (n=51, pregnancy rate 50.1%); p = 0.001)). Similarly, the pregnancy rate was
significantly lower in those with LF score 1-3 (21.2%) as opposed to those with higher LF scores (p =0.029). Also,
sensitivity analysis showed that higher EFI score was significantly associated with higher LF score (P <0.001).
Conclusions: EFI is a useful clinical tool that predicts pregnancy with reasonable accuracy after endometriosis
surgery. Its use clearly provides reassurance to those patients with good prognosis.
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INTRODUCTION

In 1979, the American fertility society (AFS) (now the
American society for Reproductive Medicine) first
proposed a classification system for endometriosis.! This
was extensively evaluated modified in 1985.2° Despite
these revisions the currently used revised AFS system has
serious limitations.5* Chief among them is the relatively
poor correlation with pregnancy rates.** In 2009 a new
staging system Endometriosis Fertility Index was devised
with (EFI) score from 0-10, O- representing poorest

prognosis and 10- representing the best prognosis.'® Key
element of the new staging system was a numerical
measure of  functional anatomy based on careful
assessment of tubes (extent of serosal injury, mobility
and patency) fimbria (extent of injury and architecture)
ovaries (size and extent of surface injury). Other aspects
like age, duration of infertility and history of prior
pregnancy were evaluated. The pregnancy rate reported
after the utilization of the new scoring system was
showing conflicting results. The usefulness of such a
system in other ethnic populations also is less studied.
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Our objective was to assess the usefulness of the EFI
system in predicting pregnancy in patients with surgically
documented endometriosis who attempt non-ART
conception.

METHODS

This study was carried out from January 2018 to
December 2018. This was a retrospective study including
77 patients between 21-40 years who underwent
Laparoscopic surgery for endometriosis at our centre
from 2013 to 2017. Authors included those couples with
normal male factor as indicated by semen analysis
according to WHO 2010 criteria. All female partners had
undergone laparoscopy for endometriosis and had

documented LF score and AFI score. The records were
searched for occurrence of a non ART conception. Those
who underwent second surgery for endometriosis were
excluded. We also excluded those who were recruited for
In vitro fertilization (IVF/ ICSI).

As part of institutional protocol, the initial survey
included a routine gynecological examination, the
relevant results of previous diagnostic tests were noted.
Baseline trans vaginal ultrasound was done for all
subjects. The patients with endometriosis who might be
benefitted from surgical management were subjected to
laparoscopy and the findings were noted. These were
mapped based on EFI scoring system (proposed by
Adamson et al) as described below.®

Table 1: Description of least function score.

Moderate injury to serosa or muscularis of the fallopian tube; moderate limitation in

Fallopian tube fibrosis or mild/moderate salpingitis isthmica nodosa; severe limitation in

Tube Mild Slight injury to serosa of the fallopian tube
Moderate mobility
Severe

mobility

Nonfunctional Complete tubal obstruction, extensive fibrosis or salpingitis isthmica nodosa

Fimbria Mild

Moderate

Slight injury to fimbria with minimal scarring
Moderate injury to fimbria, with moderate scarring, moderate loss of fimbrial architecture

and minimal intrafimbrial fibrosis

Severe

Nonfunctional

Severe injury to fimbria, with severe scarring, severe loss of fimbrial architecture and
moderate intrafimbrial fibrosis
Severe injury to fimbria, with extensive scarring, complete loss of fimbrial architecture,

complete tubal occlusion or hydrosalpinx

Ovary Mild Normal or normal ovarian size; minimal or mild injury to ovarian serosa
Moderate Ovarian size reduced by one-third or more; moderate injury to ovarian surface
Severe Ovarian size reduced by two-thirds or more; severe injury to ovarian surface

Nonfunctional Ovary absent or completely encased in adhesions
Least Function Score, the functional score was determined for each Tube, fimbria, and ovary bilaterally, 0=Nonfunctional/Absent;

1=Severe; 2=Moderate; 3=Mild dysfunction; 4=Normal.

Scores for the tube, fimbria, and ovary were combined by
summing or taking the minimum, separately by side and
for both sides combined. One such composite score was
the least function scores- the sum of lowest function
score on each side from among the fallopian tube,
fimbria, and ovary. Score of 4 could be obtained on one
side only if the tube, fimbria, ovary each were entirely
normal, score of 0 on one side could be obtained if the
tube was absent, obstructed proximally, completely
fibrotic, completely encased in dense adhesion; if the
fimbria was involved in a hydrosalpinx, was completely
fibrotic, or was separated from the ovary by dense
adhesion that had not been removed or if the ovary was
surgically or otherwise absent, or completely encased in
dense adhesion such that an egg could not enter the
fallopian tube .
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The total least function score was obtained by adding the
lowest score from the right side to the lowest score from
the left side to give a combined total of potential for
reproductive function in the pelvis. Completely normal
pelvis would have a score of 4+4=8 and have excellent
reproductive potential. Completely nonfunctional pelvis
with no chance of reproductive potential have a score of
0+0=0.

If the ovary is absent on one side, all the ovulation will
occur from the ovary on the other side. Therefore in this
situation the least function score was obtained by
determining the function score on the side with the ovary
and then doubling it.
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The result of abdominal surgery were recorded in
substantial detail as

e Revised American fertility scoring system
e Percentage of filmy and dense adhesion on the
ovaries and tubes bilaterally.

These intra operative scoring system was considered
supplement’s to the historical factors that predicted
pregnancy rate (age, duration of infertility and pregnancy
history)

The detail of the scoring system is depicted in Figure 1.
The final score was noted. All were followed up for at
least 12 months. Any non ART conceptions
(Spontaneous/ Ovulation induction +IUI) were noted

down. The percentage of occurrence of pregnancies were
tabulated against the EFI scores and were analysed
statistically to see if there are any correlations between
EFI score and pregnancy.

Statistical analysis

Statistical analysis was done using IBM SPSS software
(version 17). The significance was assessed at 5% level
and p value of <0.05 was considered statistically
significant.

RESULTS
The basal and demographic characteristics of the study

population are depicted in Table 2. The mean age was
32.8+4.7 years. Majority (66%) had primary infertility.

Table 2: Basal and demographic characteristics.

Age (years)

BMI

Primary infertility

Duration of infertility (years)
AMH (ng/ml)

Day 2 FSH (1U/L)

Conception rate at 1year follow up

32.8 (4.7)
24.8 (4.07)
51 (66.2%)
4.08 (1.96)
3.46 (1.88)
6.27(2.55)
29 (37.66%)

BMI; Body mass index, AMH; Ante mullerian hormone, FSH; Follicle stimulating hormone

Table 3: Distribution of pregnancy in relation with EFI score.

0-3 17
4 9
5 8
6 8
7 13
8 6
9-10 16
Total 77

EFI; Endometriosis fertility index score

0~ OOCTWE DN

11.8
111
37.5
62.5
46.2
66.7
50.0
37.7

Table 4: Distribution of pregnancy rate in relation with LF score.

Group | (7-8) 28
Group 1l (4-6) 16
Group 11 (1-3)* 33

13

46.4
56.3
21.2

0.029*

LF score= Least function score; Maximum pregnancy was seen in those groups with low LF scores; ¥ Group | vs Group I1- p=0.56,

Group | vs Group 111 —p =0.038, Group I1 vs Group I11I- p=0.01

Our study showed that the pregnancy rate was clearly
high in those with high EFI scores than those with low
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scores (Table 3). A score of less than 4 was associated
with significantly lower pregnancy rates than those with
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score above 5 [(n=26, pregnancy rate- 11.54%) vs. (n=51,
pregnancy rate 50.1%); ¥2=10.83, DF =1, p = 0.001)].

Similarly, the pregnancy rate was significantly lower
(Table 4) in those with LF score 1-3 (21.2%) as opposed
to those with higher LF scores (p =0.029). The subgroup
analysis revealed that there was no statistically significant
difference between LF scores of 7-8 and 4-6 (p=0.56).
However, the low LF score group (1-3) had significantly

different pregnancy rate as opposed to medium score (4-
6) and high score (7-8). The correlation of EFI score and
LF score was analyzed. The mean LF score was
2.12+0.48 in those with EFI score 0-3 as compared to
7.63£0.50 in those with EFI score 9-10. A sensitivity
analysis was performed to assess the effect of the
potential differences in the assignment of the LF score on
the EFI. The results showed that higher EFI score was
significantly associated with higher LF score (P<0.001).

Table 5: Correlation of EFI score and pregnancy rate - comparison with previous studies.

0-3 17 2 11.76
4 26 3 11.54
5 34 6 17.65
6 42 11 26.19
7 55 17 30.91
8 61 21 34.43
9-10 77 29 37.66
EFI score- Endometriosis fertility index score
ENDOMETRIOSIS FERTILITY INDEX (EFI)
Historical Factors Surgical Factors
Factor  Description Points Factor P_egqp_unn Points
Age LE Score )
f age is < 35 years 2 I LF Score = 7 o 8 (high score) 3
I age is 36 10 39 years 1 W LF Score = 4 1o 6 (moderate score) 2
if age is > 40 years I LF Score = 110 3 (low score) 0
Yoars Infertie AFS Endometriosis Score
W years infertile s < 3 2 I AFS Endometriosis Lesion Score is < 16 1
W yoars infertile is > 3 0 If AFS Endometriosis Lesion Score is > 16 0
Prior Pregnancy AFS Total Score
If there is a history of a prior pregnancy I AFS total score is < 71
I there is no history of prior pregnancy 0 I AFS total score is > 71 0
Total Historical Factors Total Factors |
EFI = TOTAL HISTORICAL FACTORS + TOTAL SURGICAL FACTORS: I I 01 | = I__ |
I Mistoncal Sugeal EFI Score
Adapted from Adamson et al*®
Figure 1: Calculation of EFI score.'®
EFI Scores versus Pregnancy rates comparison with Adamson et al
80
70 —
60 T
g 50 _
z
g 40
2
g
o 30
20
10
0
0to3 4 5 6 7 8 9to 10
el Our study 18th month | 11.76 11.54 17.65 26.19 30.91 3443 37.66
el Adamson 12th month 9.9 15.2 228 295 374 41 56.4
Adamson 24th month 9.9 232 388 48 578 57.9 719

In patients with EFI score of 9 to 10 pregnancy rate observed was
37.6% at 18 months follow up. Adamson et al observed a pregnancy
rate of 56.4% at 12 months and 71.9% at 24 months for score of 9-10.

Figure 2: Correlation of EFI score and pregnancy
rate.
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Cum pregnancy
rate (12 months)

Cum pregnancy
rate (24 months)

9.9 9.9

15.2 23.2
22.8 38.8
29.5 48.0
37.4 57.8
41.0 57.9
56.4 71.9

DISCUSSION

Our study clearly demonstrated the usefulness of EFI
scoring system in the prediction of pregnancy after
surgery for endometriosis. We also could show
significant association of pregnancy rate and LF score.
The sensitivity analysis showed good correlation between
LF score and EFI score as well.

The predictive power of least function score after
controlling for the AFS score measures something
different than AFS total score, presumably the
postoperative functionality of the reproductive organs,
there was high correlation between dense adhesion,
especially tubal adhesions, and the least function score.
The statistically significant variable used to create the
EFI was the least function Score (i.e., the sum of those
scores determined intra operatively after surgical
intervention that describes the function of the tube,
fimbria, ovary on both sides). We compared our study
with David Adamson study and the results were
comparable (Table 5).° In our study, patients with EFI
score of 9 to 10 had a pregnancy rate of 37.6% at 18
months follow up. In the study by Adamson et al, the
pregnancy rate observed was 56.4% at a follow up of 12
months and 71.9% at 24 months follow up. The
pregnancy rate was higher in the Adamson et al, study for
all the subgroups of EFI scores as compared to our
study.'®> Hence the overall pregnancy rate as such was
higher in their study and hence the absolute values may
not be considered. Rather, there was an overall agreement
with their study and our study. The difference, however
might be due to the ethnic variations in the population
and also possibly due to presence of more percentage of
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bad prognosis patients in our group. This needs to be
addressed further by large multicentric and preferably
prospective trials.

CONCLUSION

EFI is a simple, robust, and useful clinical tool that
predicts pregnancy rate after endometriosis surgical
staging. It use provides reassurance to those patients with
good prognosis and avoids wasting of time and irrelevant
treatment for those with poor prognosis.
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