
Introduction 

Endometriosis is a chronic inflammatory disease that can cause pel-
vic pain and infertility. It usually affects 2% to 10% of women of re-
productive age [1]. In 2010, the prevalence of endometriosis in 
women aged 15 to 49 years was about 1.7 billion worldwide [2]. 
According to a survey conducted by Statistics Korea, the number of 
patients who visited the hospital for endometriosis was about 
100,000 in 2016 and 120,000 in 2018, and is gradually increasing 
[3]. With the rising trend of endometriosis, medical expenses are 
also likely to increase. The annual economic burden of endometrio-
sis, including direct health care costs and indirect productivity loss, 
was estimated to be 22 billion US dollar (USD) in 2002 and 69.4 
billion USD in 2009 in the United States of America [4]. 

The lack of a gold standard staging system is a concerning issue in 
the treatment of endometriosis. A reproducible and well-organized 
classification system is necessary not only to clarify communication 
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among physicians but also to standardize the optimal treatment 
strategy. Sampson [5] first classified endometriosis by describing 
ovarian hemorrhagic cysts and their associated adhesion formation 
in 1921. He classified ovarian hematomas into four subgroups: fol-
licular, corpus luteal, stromal, and endometrial. However, no opti-
mal classification system currently exists, and the usefulness of the 
current classification systems is controversial. The clinical manifes-
tations of endometriosis are diverse, and the relationship between 
symptom and disease severities is ambiguous. So far, many efforts 
have been made to better classify endometriosis. The ideal classifi-
cation system should be able to explain the extent of disease, predict 
pain and fertility, provide accurate information to patients, and re-
flect the anatomical features. This article reviews the four standard 
classification systems, namely, the revised American Society for Re-
productive Medicine (rASRM) classification, ENZIAN classifica-
tion, endometriosis fertility index (EFI), and American Association 
of Gynecological Laparoscopists (AAGL) classification. 
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American Society for Reproductive 
Medicine classification 

The American Fertility Society (AFS) proposed a unique ap-
proach, the AFS score, in 1979 [6]. The stage of endometriosis 
was derived from a cumulative score. The weighted value system 
was scored and summed according to the size of the endometriot-
ic lesions in the ovaries, peritoneum, and fallopian tubes, and the 
severity of adhesion at each of the aforementioned sites. The stag-
ing system was divided into four stages: I (1 to 5 points, mild), II 
(6 to 15 points, moderate), III (16 to 30 points, severe), and IV 
(31 to 54 points, extensive). However, some critics have indicated 
a problem with this classification system. Hasson [7], for example, 
pointed out the lack of a relationship between the disease stage 
and the clinical symptoms of pain and infertility. Therefore, this 
system was revised in 1985 (Fig. 1). They defined the stage classi-
fication as minimal, mild, moderate, and severe, and each score 
was reclassified as 1 to 5, 6 to 15, 16 to 40, and more than 40. Tub-
al endometriosis was omitted from the revised classification, and 
the lesions of endometriosis were classified as superficial and deep 
lesions. The size of deep ovarian endometriosis > 3 cm scored 20 
points, and dense ovarian adhesion and dense tubal blockage 
were adjusted upward to 16 points. In addition, a single finding of 
complete cul-de-sac obliteration scored 40 points and was classi-
fied as severe disease. In 1996, this scoring system was renamed as 
the revised American Society for Reproductive Medicine (rAS-
RM) classification [8]. 

One of the advantages of the rASRM classification is that it has 
been accepted globally and has been widely used in recent years. 
In addition, it is easy to use and helpful for physicians to explain 
the degree of endometriosis in simple terms to patients. However, 
there are several disadvantages. First, there is a difference between 
histologically diagnosed endometriosis and visually diagnosed 
stage. Fernando et al. [9] compared the pathologic findings of the 
surgically removed endometriosis and visually diagnosed the rAS-
RM stage. The rASRM stages I to IV were concordant in 49.7%, 
80.3%, 78.1%, and 78.9% of the patients, respectively, indicating 
that women with rASRM stage I disease are more likely to be mis-
diagnosed as having endometriosis on visual inspection. Second, 
the reproducibility of the rASRM score is poor. Hornstein et al. 
[10] reported that comparison of interobserver and intraobserver 
scores resulted in a change in endometriosis stage in 52% and 38% 
of the patients, respectively. Third, severities of pain and infertility 
are not correlated with rASRM stage. In a study of 244 patients, 
Vercellini et al. [11] reported that endometriosis stage was not 
consistently related to pain symptoms, and that only the presence 
of vaginal lesions was frequently associated with severe deep dys-

pareunia. In addition, according to Guzick et al. [12], there was a 
slight decrease in the pregnancy rate in stage IV endometriosis, 
but no significant difference in pregnancy rates between different 
stages was found. Fourth, rASRM classification does not consider 
the presence of deeply infiltrating endometriosis (DIE) in differ-
ent sites such as the uterosacral ligaments, bladder, vagina, and 
bowel. Therefore, in order to supplement DIE in retroperitoneal 
structures, the ENZIAN classification was developed. 

ENZIAN classification 

The ENZIAN classification was introduced in Austria in 2005 
[13]. The ENZIAN score, like the rASRM classification, is deter-
mined by the extent of endometriosis during surgery. When the 
ENZIAN classification was first developed, its purpose was not to 
compete with the rASRM classification, but to supplement it with 
respect to the description of DIE. However, according to Haas et al. 
[14], there was unintended partial overlapping with the rASRM 
score. Fifty-eight of 160 patients with solitary superficial peritoneal 
disease in the pouch of Douglas cavity, uterosacral ligament, or a 
combination of the two, were classified according to ENZIAN, al-
though they did not fulfill the criteria of DIE and had previously 
been classified according to the rASRM classification. Therefore, 
two revisions of the ENZIAN classification system were carried out 
in 2010 and 2011 to correct the overlap between rASRM and EN-
ZIAN systems and to make it easier to use (Fig. 2) [15,16]. The re-
vised ENZIAN classification was simplified by dividing retroperi-
toneal structures into three compartments. The posterior part of 
the uterus was divided into compartment A consisting of the rec-
tovaginal septum and vagina, compartment B consisting of the 
uterosacral ligament and pelvic walls, and compartment C con-
sisting of the sigmoid colon and rectum. The severity of the lesion 
is set to invasiveness < 1 cm for grade 1, invasiveness 1 to 3 cm for 
grade 2, and invasiveness > 3 cm for grade 3. The prefix “E” indi-
cates the presence of a tumor of endometriosis. The number that 
follows the prefix indicates the size of the lesion, and after the 
number, the lowercase English letter indicates the affected com-
partment. Two lowercase English letters mean bilateral disease. 
The invasion of endometriosis to other organs in the pelvic cavity 
and to distant organs is expressed as follows: “FA” is defined as ad-
enomyosis, “FB” as involvement of the bladder, “FU” as intrinsic 
ureter involvement, “FO” as involvement of other locations, and 
“FI” as intestinal involvement. This revision is helpful for physi-
cians to better understand and readily use the ENZIAN classifica-
tion. 

One of the advantages of the ENZIAN classification is that it 
provides detailed descriptions of the retroperitoneal structures. 
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Fig. 1. The revised American Society for Reproductive Medicine classification of endometriosis. This system is the well-known 
classification of endometriosis. Reproduced from American Society for Reproductive Medicine [8] with permission of Elsevier.
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Fig. 2. The ENZIAN staging system for women with deep endometriosis. This system was developed as a supplement to the revised 
American Society for Reproductive Medicine score, in order to provide detailed descriptions of the retroperitoneal structure. Adapted 
from 7th Conference of the Stiftung Endometriose Forschung [16] (https://www.endometriose-sef.de/aktivitaeten/klassifikation-enzian/).
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The compartment can be divided into three sections and the se-
verity of each compartment as well as that of the distant lesions, 
such as diaphragmatic and ureteral invasions, can be described. 
Second, the ENZIAN classification can be determined by imag-
ing modalities and used for surgical planning. A study has report-
ed that magnetic resonance imaging (MRI) predicts the extent of 
disease before surgery using ENZIAN score and enables preoper-
ative surgical planning. Di Paola et al. [17] conducted a retrospec-
tive study (n = 115) comparing histopathological ENZIAN scores 
with ENZIAN scores detected by preoperative MRI. The accura-
cy of the ENZIAN scores detected by preoperative MRI was 95% 
with a low false-negative rate of 4% [17]. Third, disease localiza-
tion and extent, as described by the revised ENZIAN score, are 
associated and correlated with the presence and severity of differ-
ent symptoms [18]. Another researcher has also reported that the 
ENZIAN classification seems to have a relationship with pain, al-
though general consensus is weak [19]. 

However, there are several drawbacks. First, the ENZIAN clas-
sification has a poor level of international acceptance. It is current-
ly not widely used but mainly used in German-speaking countries. 
Second, patients may not readily understand the ENZIAN classi-
fication because of the complexity of the stage and insufficient 
knowledge of the pelvic anatomy. If there is a 2-cm unilateral infil-
tration of endometriosis, the ENZIAN classification expresses it 
as ‘E2b’. This terminology does not accurately convey the severity 
of the disease to the patient. Third, the ENZIAN score will be in-
accurate if the surgical dissection of the deep invasive lesions is in-
completely performed, or if image study alone is performed with-
out surgery. Fourth, even if the ENZIAN classification is predict-
ed by imaging modalities, there is insufficient research regarding 
the usefulness of the classification determined by imaging. Fur-
ther study is needed to clarify whether the preoperative ENZIAN 
score can be used for evaluating the surgical feasibility or com-
plete resectability. 

Endometriosis fertility index 

The purpose of the development of the EFI system is to predict 
the pregnancy rate in patients with surgically documented endo-
metriosis who have not attempted to become pregnant with in vi-
tro fertilization (IVF). In 2010, Adamson and Pasta [20] pro-
posed an EFI system based on the data from 579 infertile patients 
with surgically diagnosed endometriosis (Fig. 3). After EFI was 
developed, the data of an additional 222 patients were collected 
for correlation of actual outcomes. The EFI system reflects histor-
ical factors such as age, duration of infertility, and previous preg-
nancies. For pregnancy, proper functioning of the fallopian tube, 

fimbria, and ovary is required. The functional score indicates 
whether the embryo is well implanted into the uterus, whether 
the uterus can provide an early environment for the embryo, or 
whether the fallopian tubes can pick up the ovum well. The least 
function score is calculated by evaluating the function of the ova-
ry, fallopian tube, and fimbria for each side, and adding the lowest 
score on the left and the lowest score on the right. Functional 
scores are determined by the surgeon and range from 0 to 4 points 
as follows; absent or nonfunctional as 0, severe dysfunction as 1, 
moderate dysfunction as 2, mild dysfunction as 3, and normal as 
4. Not only the least functional score, but also other surgical fac-
tors such as rASRM total score and endometriosis lesion score of 
rASRM are included. Finally, The EFI score is calculated by sum-
ming the historical and surgical scores, and ranges from 0 to 10 
points, with 10 indicating the best prognosis and 0 the worst 
prognosis. 

The EFI system has a clear advantage on predicting pregnancy 
outcome. The EFI score reflects the pregnancy rate better than 
the rASRM classification does. According to Zeng et al. [21], the 
pregnancy rate was 53.6%, 36.0%, 51.7%, and 41.7% in rASRM 
stages I, II, III, and IV, respectively, with no statistically significant 
difference (p = 0.246). However, the pregnancy rate according to 
the EFI score was observed to be statistically significant at 8.3% in 
the group with an EFI score of 0 to 3, 41.2% for a score of 4 to 7, 
and 60.9% for a score of 8 to 10 (p < 0.001) [21]. Similarly, the 
EFI score is a more reliable system to predict IVF outcomes in en-
dometriosis patients than the rASRM classification. Wang et al. 
[22] reported that the IVF outcomes were higher in patients with 
an EFI score of 6 or higher than in those with a score of 5 or less. 
However, the EFI system has the following disadvantages. First, 
the EFI score does not correlate with pain. Second, as the least 
function score is judged subjectively, the total score can vary by 
surgeon. To date, there is no study on the assessments of interob-
server reliability and intraobserver reproducibility in the EFI sys-
tem. Third, the EFI score is more complicated to use than the 
rASRM classification and ENZIAN score, since it requires the 
calculation and addition of the scores of various categories. 

American Association of Gynecological 
Laparoscopists classification 

In 2007, the AAGL initiated a project to develop a new classifica-
tion of endometriosis [23]. Thirty endometriosis experts were re-
quested to assign scores ranging from 0 to 10 points on the basis 
of the importance of each involvement site on the outcomes of 
pain, infertility, and surgical difficulty. This system contained all 
the basic information thought to be important in quantifying the 
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Fig. 3. Endometriosis fertility index (EFI) system. This score predicts the fertility outcome for women who attempt non-in vitro  
fertilization conception following surgically documented endometriosis. Reproduced from Adamson and Pasta [20] with permission of 
Elsevier.
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extent of disease in a patient. In addition, surgical difficulties were 
categorized into four levels: level 1, excision or desiccation of su-
perficial implants and simple thin avascular adhesions; level 2, 
stripping of ovarian endometriomas; appendectomy; deep endo-
metriosis not involving the vagina, bladder (not requiring su-
tures), bowel, or ureter; dense adhesions not involving the bowel 
and/or the ureter; level 3, dense adhesions involving the bowel 
and/or ureter; bladder surgery requiring sutures; ureterolysis; 
bowel surgery without resection (shaving); level 4, bowel resec-
tion with end-to-end anastomosis; ureteral reimplantation or 
anastomosis [24]. For validation of the score system, visual ana-
logue scale scores and infertility history were collected from the 
patients before surgery. In 2012, the AAGL Special Interest Group 
reported that the preliminary results presented at the AAGL Las 
Vegas meeting were encouraging, and that the AAGL classifica-
tion for endometriosis was verified to be related to pain, infertility, 
and surgical difficulty. However, the AAGL classification is yet to 
be fully validated and published, although over 10 years have 
passed since the classification was first proposed. Further investi-
gation and discussion regarding the AAGL classification are re-
quired. 

Concerns for the current four classification 
systems and a need for a novel system in 
endometriosis 

In addition to the four classifications described in this article, oth-
er proposals exist. In the mid-1980s, subtle or non-pigmented le-
sions were recognized to contain endometrial glands and stroma 
[25]. Although the significance of subtle lesions is unclear, these 
may correspond to the initial phase where endometriosis begins. 
However, it seems difficult to classify these subtle lesions into spe-
cific and subdivided systems with the aforementioned classifica-
tions. Finally, Koninckx et al. [26] suggested that endometriosis 
should be classified into subtle, typical, cystic, deep, adenomyotic, 
and peritoneal pocket lesions in 2011. However, this classification 
has not been generally accepted and validated. 

Each classification reviewed in the present study has its own 
pros and cons. The biggest challenge of the current classification 
systems seems to be their poor correlation with symptoms. Symp-
toms and intensity vary depending on the affected compartment, 
depth of invasion, and extent of disease; in particular, pain related 
to endometriosis can be expressed in various phenotypes such as 
dysmenorrhea, dyspareunia, chronic pelvic pain, and dysuria. The 
currently existing classification systems have limited research on 
the relationship between pain and severity of endometriosis. Ac-
cordingly, a novel classification system should be developed to 

better reflect the relationship between pain and endometriosis se-
verity. 

In 2011, Abrao and Miller [27] published an article entitled ‘Six 
good reasons for a NEW Endometriosis Classification’. They pro-
posed that an ideal classification must meet the following condi-
tions: (1) clearly describe the sites and extent of disease —perito-
neal, ovarian, and deep endometriosis, including the bowel, ureter, 
and bladder; (2) provide a close correlation with the symptoms 
of endometriosis: pain (dysmenorrhea, dyspareunia, dysuria, and 
dyschezia) and infertility; and (3) reflect the surgical difficulty en-
countered relative to the disease location. This is facilitated by the 
inclusion of increasing radical procedures such as ureterolysis and 
bowel resection; (4) be user-friendly with tools conducive to sup-
porting a surgeon’s busy practice by enabling completion of docu-
mentation immediately upon procedure conclusion; (5) be vali-
dated for both pain and infertility. With proper validation, this 
new system can be most useful for therapeutic and prognostic 
considerations; (6) create a comprehensive universal language 
that is meaningful for clinical practitioners and researchers alike, 
thus providing the foundation of collegial collaboration, which ul-
timately will advance our understanding of the disease. 

More recently, the European Society of Human Reproduction 
and Embryology (ESHRE) published recommendations for the 
surgical treatment of DIE [28]. A working group of the European 
Society for Gynaecological Endoscopy, ESHRE and World Endo-
metriosis Society (WES) collaborated to make recommendations 
for surgical treatment of DIE. They stated the importance of clas-
sifying DIE, but also emphasized the limitations of the existing 
system, specifically with regard to the scoring of the severity of 
disease. The working group recommended documenting the fol-
lowing information: the location of DIE lesions; uterosacral liga-
ments, including whether ureters are infiltrated; rectovaginal sep-
tum, including involvement of vaginal wall/mucosa; bowel, in-
cluding involvement of the muscularis layer; bladder, including in-
volvement of muscularis and ureteral ostia; other sides in the pel-
vis; extrapelvic locations; involvement of the ovaries; the sizes of 
the lesions; the number of lesions; and the degree of involvement 
of adjacent organs and structures. 

To date, there is no gold standard for the classification of endo-
metriosis. Only expert consensus regarding the current classifica-
tion systems exists. The WES released a consensus statement on 
the classification of endometriosis in 2017. International experts 
from 29 organizations systematically evaluated the classification 
of endometriosis and reached this consensus [19]. The WES sug-
gested that the following recommendations should be considered 
in critical situations. All women undergoing surgery must com-
plete rASRM classification to obtain the maximum information 
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until better classification is available, and women with DIE must 
additionally complete ENZIAN classification. EFI must be addi-
tionally completed in women who need to consider fertility in fu-
ture [19]. 

Conclusion 

To date, no single classification system adequately classifies endo-
metriosis. The rASRM classification is the most widely used and 
is useful for physicians to explain the severity of endometriosis in 
simple terms to the patients. The ENZIAN classification de-
scribes DIE involving retroperitoneal structures in detail. In addi-
tion, ENZIAN classification can probably be determined using 
imaging modalities and be used for surgical planning. However, 
external validation of the value of ENZIAN in further studies is 
needed. EFI score predicts the fertility outcome for women who 
attempt non-IVF conception following surgically documented 
endometriosis. Likewise, the EFI score appears to be a reliable 
system to predict IVF outcomes in endometriosis patients. There 
is still much to learn and much to do with respect to the classifica-
tion of this complex and challenging disease. An optimal classifi-
cation should be established to accurately reflect symptom and 
disease extents as well as to determine treatment strategies. Fur-
thermore, it would be more ideal if the disease stage and clinical 
prognosis are accurately predictable using a new classification sys-
tem without surgical approach.  
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