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8.1	 �Introduction

It was K. Rokitansky in 1860 [1] who was one of the first to describe endometriosis 
in detail. A large number of further publications showed how complex endometrio-
sis is and that it is a disease with a wide variety of forms and localizations of mani-
festation. Many attempts have been made to describe the anatomical extent of the 
disease and also to classify it. The secondary adhesions caused by endometriosis 
have also been considered to some extent. The attempt was made to take into 
account the different regions or organs affected to be able to make a statement about 
the severity of the disease using a score. Until a few years ago, the disease was 
mainly assessed by surgical intervention. Primarily, the classification focused on the 
changes of the internal genital organs and peritoneum, but none of the systems 
includes a comprehensive representation of both peritoneal, ovarian, and deep endo-
metriosis and adhesions in one system. Currently, the most commonly used AFS/
rASRM classification is also used primarily with regard to fertility [2, 3].

Due to the inadequacy of the existing systems, especially because of the enor-
mously improved surgical therapy and the much more differentiated diagnostics, 
attempts have been made in the past to redefine the assessment, description, and 
classification of endometriosis. Based on recommendations, several attempts were 
made to evaluate the advantages and disadvantages of the classifications most com-
monly used at present, so that they can be applied in the combined form if neces-
sary [4–6].

Taking into account the existing literature and evidence, these are the revised 
American Society for Reproductive Medicine (rASRM) classification, the Enzian 
classification, and the Endometriosis Fertility Index (EFI) [7]. The consensus clearly 
showed the various advantages and disadvantages of the systems mentioned. A clas-
sification should allow an accurate comparison of the results of reproductive, medi-
cal, and surgical interventions.

It also became obvious that a correct morphological-anatomical description of 
endometriosis is an indispensable prerequisite for the comparison of different enti-
ties of the disease and therapeutic outcomes.

The analyses available to date show that the rASRM classification, with a rela-
tively imprecise grading of findings into four stages, does not comprehensibly rep-
resent the complexity of the disease [7]. Thus, the validity of many studies is limited.

The need for an alternative or additional classification system, particularly 
regarding DE, is a matter of constant debate [8–21].

An ideal classification system should provide not only information about the 
general severity of the disease, but also a detailed description of the extent of the 
various lesions.

In addition, noninvasive, i.e., sonographic and MR tomographic, as well as inva-
sive methods should be included in the description/classification.

Of course, it would be very helpful with these classifications to be able to predict 
correlations between the extent/localization of pathological findings and prognosis, 
symptoms, difficulties in surgery, and thus risk of complications.

J. Keckstein et al.
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The diagnosis and treatment of endometriosis are now increasingly performed 
by multidisciplinary teams like radiologists, sonographers, and various surgical spe-
cialties involving gynecological, colorectal, and urological surgeons. It is this mul-
timodality approach that now requires the most uniform language possible in the 
use of classification systems for peritoneal and ovarian endometriosis including 
adhesions and/or deep endometriosis (DE) and adenomyosis. Currently, the rASRM, 
EFI, and ENZIAN classifications are used differently in a mixed or modular way to 
meet the needs of the sonographer and the radiologist of the specialist in reproduc-
tive medicine and the gynecological surgeon.

8.2	� The rASRM Score

The American Fertility Society (AFS) first published the score in 1979 [3] with 
further revisions in 1985 (rAFS score) and 1996, and it is now used in revised form 
as the American Society for Reproductive Medicine (rASRM) score [3]. The extent 
of endometriosis is assessed primarily by diagnostic laparoscopy to evaluate, in 
particular, the lesions on the peritoneum, tube, ovary, and sacrouterina ligaments 
and Douglas(POD). Using a numerical scoring system for points corresponding to 
the size of the endometriotic lesion as well as the grade of the foci, a classification 
of four severity grades, namely minimal, mild, moderate, and severe endometriosis 
(Figs. 8.1 and 8.2) is made.

In rASRM classification, endometriosis is mainly classified by invasive proce-
dures [3, 4].

It has been used worldwide for over 40 years for clinical and scientific publica-
tions to describe and compare clinical findings [5].

The application of the system is very sophisticated to then ultimately reduce the 
stages to only four categories. The classification primarily considers endometriosis 
at the peritoneum and ovary and adhesions but ignores DE and adenomyosis. 
Extragenital structures such as the bowel, bladder, rectovaginal septum (RVS), or 
ureter are not considered by the rASRM score. In a study by Wustlich and al., based 
on 63 patients with DE including recto-sigmoid endometriosis, 21% were found to 
have only stage 1 or 2 according to the r-ASRM scoring system [22].

During the last decade, important developments in the field of noninvasive diag-
nostics open new aspects in terms of accurate classification.

Few studies attempted to evaluate the applicability of transvaginal ultrasound 
(TVS) or magnetic resonance imaging (MRI) for noninvasive use of rASRM clas-
sification. Leonardi et  al. [6, 23] Williams et  al. [24] investigated the diagnostic 
accuracy of TVS for predicting surgically verified stages of rASRM endometriosis. 
Holland et al. [25] found good agreement between TVS findings and the surgical 
rASRM stage. Large prospective studies on the accuracy of TVS- or MRI-based 
endometriosis classification using the noninvasive rASRM score are lacking.

The severity of various pain symptoms caused by endometriosis with differ-
ent stages of disease categorized by the rASRM score has been studied by 
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AMERICAN SOCIETY FOR REPRODUCTIVE MEDICINE
REVISED CLASSIFICATION OF ENDOMETRIOSIS
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white [(W), opacifications, peritoneal defects, yellow-brown]. or black [(B) black, hemosiderin deposits, blue]. Denote
percent of total described as R        %, W       %, and B       % Total should equal 100%.

Fig. 8.1  rASRM classification of endometriosis. The evaluation is performed through surgery. 
The stages result from the addition of points determined in particular according to the findings at 
the adnexa and cul-de-sac

Vercellini et  al. [26] and Fedele et  al. [27]. The association between rASRM 
stages and the degree and type of pelvic symptoms was inconsistent [28]. Little 
correlation between the r-ASRM stage and pain symptoms may be explained by 
the unclear pathophysiological behavior of the disease itself, but possibly also 
by the lack of a correct classification of the complex deep infiltrating disease. 
Chapron et al. [29] showed a correlation between the severity of dysmenorrhea 
and the presence of posterior deep infiltrating endometriosis (DE). There was no 
correlation between rASRM stages and pain symptoms in women with DE, and 
no correlations between the rASRM stage and postoperative natural pregnancy 
rates [10, 30].
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Fig. 8.2  rASRM classification. Classification into four stages by a very complex scoring system 
including adhesions. Mainly intraperitoneal foci are considered; the deep infiltrating foci and 
extragenital localizations are only minimally taken into account, if at all

Similar inconsistent results are found in the correlation of the rASRM stage and 
the incidence of operative difficulties and complications.

Poupon, using a nomogram, could not observe a clear correlation between 
rASRM stages and the occurrence of various complications [31, 32].

A problem that should not be underestimated also lies in the methodology and 
practical implementation of an accurate classification.

The very complex system of ASRM classification with its various exceptions is 
extremely error-prone and thus unreliable if not used digitally. Metzemaker [33] 
compared rASRM, Enzian, and EFI in paper and digital applications (EQUSUM). 
Not all exception rules are applied by expert endometriosis surgeons, leading to 
incorrect scoring.

The EQUSUM, a worldwide web-based dynamic registration and classification/
scoring system for (deep) endometriosis, improves correct classification/scoring of 
the currently recommended rASRM, Enzian, and EFI score and is more user-
friendly compared to nondigital classification.

8.3	� The EFI (Endometriosis Fertility Index) 

The Endometriosis Fertility Index (EFI) (Fig. 8.3) published in 2010 by Adamson 
et al. [17] is used to predict fertility outcomes in relation to natural conception prob-
abilities after surgical intervention.

8  Classification and Clinical Staging of Endometriosis
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Fig. 8.3  EFI endometriosis fertility index

The EFI, a mathematical model, is based on a 10-point scoring system that 
includes factors such as patient age, duration of infertility and previous pregnancy, 
rASRM classification, and postoperative adnexal status. This is defined by a visual 
assessment of tubo-ovarian function by the least function (LF) score after surgery 
(including fallopian tubes, tubal fimbriae, and ovaries) (Fig. 8.3).
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Its clinical applicability and value have been confirmed by several studies in 
which the validity of the external application of the EFI has been tested and posi-
tively confirmed [34, 35].

The use of the EFI has gained wide acceptance among reproductive surgeons and 
clinicians involved in MAR and is supported by the WES (World Endometriosis 
Society) for use in the classification of endometriosis [2] and an international con-
sensus group on the recording of deep endometriosis surgery (CORDES) [21].

The following aspects should be considered:

	1.	 EFI is a multifactorial calculation system.
	2.	 Out of the 10 points to be calculated, only a maximum of 2 points are directly 

attributed to endometriosis.
	3.	 The pathological change in the condition of the fallopian tube may also not be 

endometriosis-related.
	4.	 EFI does not consider DE, extrapelvic endometriosis, or adenomyosis.

EFI is a useful model for calculating the probability of pregnancy in endometrio-
sis or after surgical treatment of endometriosis. It cannot be described as a classifi-
cation for endometriosis.

To date, only a single study has evaluated whether EFI can be used via noninva-
sive methods [36] Future studies will be required, possibly also using other 
classifications.

8.4	� The Enzian Classification

Due to the problem of incomplete coverage of endometriosis using rASRM classi-
fication (deep infiltrating disease not adequately taken into account), the Scientific 
Endometriosis Foundation (SEF) created the ENZIAN classification in 2003 [37–
39]. It accurately describes DE and can be used in combination with the r-ASRM 
classification. The Enzian classification, revised in 2009, classifies the various 
localizations of DE (vagina, uterosacral ligaments (USL), bladder, ureter, bowel, the 
uterus, and other extragenital locations) and the dimension of the lesions. For the 
complete description, a detailed code is used [40].

The Enzian classification for deep endometriosis is part of the new #Enzian clas-
sification. In Fig. 8.4, the different anatomical compartments for deep endometrio-
sis (DE) are illustrated in red color.

The pelvis is divided into three compartments:

	1.	 Compartment A: rectovaginal space (RVS), the vagina, and torus uterinus (cra-
niocaudal axis).

	2.	 Compartment B: USLs, the cardinal ligaments, the parametric space, and the 
pelvic sidewall (mediolateral axis).

	3.	 Compartment C: Bowel (rectum and sigmoid) affects up to 16 cm from the anal 
verge, (ventrodorsal axis).

8  Classification and Clinical Staging of Endometriosis
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Fig. 8.4  #Enzian classification: an overview with potentially affected organs and compartments. 
The individual compartments are designate with the capital letters, and the various lesion sizes are 
numbered 1, 2, and 3 [51]

Severity is defined as follows (peritoneal lesions less than 5 mm depth of infiltra-
tion are excluded):

	1.	 Grade 1: invasion <1 cm
	2.	 Grade 2: invasion 1–3 cm
	3.	 Grade 3: invasion >3 cm

Adenomyosis and other extragenital sites (F) are described as follows: 
Adenomyosis (FA); bladder DE (FB), extrinsic and/or intrinsic ureteric involve-
ment with signs of obstruction (FU), bowel DE (FI) cranial to the rectosigmoid 
junction (>16 cm from anal verge; upper sigmoid, transverse colon, caecum, appen-
dix, and small bowel), and other sites (FO) such as the abdominal wall, diaphragm, 
and involvement of nerves / sacral roots.

The description of the lesions was also primarily done by surgical procedures.
Several studies have now demonstrated the applicability of TVS or magnetic 

resonance imaging (MRI) for noninvasive use of the ENZIAN classification. Di 
Paola et al. [41] and Burla et al. [42] showed high rates of agreement between MRI-
based and surgical findings. Thomassin-Naggara et al. [43] identified a significant 
correlation between the surgical findings and length of hospital stay using the 
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Enzian classification. Hudelist and Montanari et al. [28, 44] proved the high correla-
tion between TVS findings and surgically determined DE localization and lesion 
size using the Enzian classification, especially for the compartments A, C, and FB 
described in the Enzian classification. In contrast to the rASRM score, the different 
DE localization correlated with the severity of the different preoperative pain symp-
toms [45, 46].

The Enzian classification allows a prediction of the complexity of surgical pro-
cedures: surgery duration and the risk of complications [31, 47]. A study by Roman 
and colleagues [48], evaluating three different surgical approaches for the treatment 
of intestinal endometriosis, proved that surgery times, as well as complication rates 
and improvement of symptoms, correlate with the classification according to the C 
compartment.

The nomogram developed by Poupon [32] allows prognostic calculation of the 
expected complications during surgery using the Enzian classification. No such cor-
relation concerning complication rates was observed between rASRM stages I and 
II or between ASRM stages III and IV.

Imboden et al. [49] identified increased postoperative bladder dysfunction with 
radical surgery for extensive endometriosis in the Enzian B compartment.

The extent of symptoms was shown to indeed correlate with the extent of DE as 
classified by the Enzian score [46]. In an analysis based on 156 patients with DE 
and bowel involvement, Mutuku et al. [50] demonstrated a clear association between 
preoperative and intraoperative findings evaluated with the Enzian scoring system 
with a significant correlation between the extent of DE and the presence of dyspa-
reunia. Montanari and coworkers [45] found also that disease extent depicted by the 
Enzian classification is associated and correlated with the presence and severity of 
different preoperative pain symptoms.

8.4.1	� The #Enzian Classification

The Enzian classification has been objected to for various reasons and criticizations, 
mainly in Europe. One criticism was the necessity to use different systems at the 
same time, which complicates the documentation process itself.

To overcome this, the Enzian classification has recently been further developed 
into a comprehensive classification system, the #Enzian Classification, in the con-
text of a consensus process of a group of experts in 2019 and 2020 [51].

The #Enzian classification is based on the known Enzian classification [40] for 
DE using three compartments (A, B, and C) as well the bladder (FB) the ureters 
(FU), other intestinal locations (sigmoid colon, small bowel, etc. FI), and other 
extragenital lesions (FO). To have comprehensive coverage of endometriosis, the 
involvement of the peritoneum (P), ovary (O), and adhesions is now also classified 
(T), including the tubal patency.

8  Classification and Clinical Staging of Endometriosis
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8.4.2	� Coding of the #Enzian Classification

	
# _, _/ _, _/ _, _, _/ _, _, _EnzianP O T A B C F ×( )¼¼ 	

•	 Individual compartments or organ involvement are identified with capital letters 
(P, O, T, A, B, C, F).

•	 The extent of endometriosis is represented by the numbers 1, 2, and 3 in compart-
ment P, O, T, A, B, and C.

•	 Paired organs (ovary, tube, uterosacral ligament (USL), parametrium, and ure-
ter). The severity is arranged separately after the letter (left / right).

•	 Missing / invisible ovary or tube is described with suffix (m  – missing; x, 
unknown).

•	 Tubal patency (optionally) can be annotated with “+” (patent) or “-” not patent.

Example:
#Enzian summarized in the code:

•  Superficial endometriosis on the peritoneum 4 cm (P) = P2
•  Ovarian endometriosis, right 4 cm(O) = O0/2
• � No adhesions on the tubo-ovarian unit (T)  Adhesions left ovary/pelvic 

side wall; both tubes patent
= T1+/0+

•  No lesion in the A compartment = A0
•  Deep endometriosis left USL 2 cm, right USL 3 cm (B) = B2/2
•  Deep endometriosis in the rectum 2 cm (C) = C2
•  Hydroureter right (FU) = FU(r)
•  Endometriosis in the appendix (FI) = FI (App.)

Only affected compartments and organs should be listed:

	
# , / , / , / , , ,EnzianP O T B C FU FI2 0 2 1 0 2 2 2+ + ( ) ( )r Appendix 	

The unique novelty of the #Enzian classification lies in the possibility of both 
surgical and noninvasive staging, combined with high accuracy, and serves as a 
common unifying language for all clinical specialties, including sonographers, radi-
ologists, and surgeons [40, 51]. Typical sonographic features of the different pheno-
types of DE, described by the IDEA [52] (International Deep Endometriosis 
Analysis group), are taken into account and incorporated into the #ENZIAN system.

It should be used independently of the imaging modality (TVS, MRI) and type 
of surgery. A prefix can be used optionally in brackets following the word #Enzian 
(i.e., #Enzian(s) P1, … ) to depict the modality of evaluation of the disease when 
using the #Enzian:

•	 #Enzian(u) assessment by ultrasound
•	 #Enzian(m) assessment by MRI
•	 #Enzian(s) assessment by surgery

J. Keckstein et al.
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For the sonographic description, the proposal of IDEA [35] (International Deep 
Endometriosis Analysis Group) is taken into account and included in the # ENZIAN 
system. It describes the findings (localization and size) very accurately.

DiGiovanni et al. [53] recently demonstrated in a retrospective analysis of 93 
women undergoing TVS and surgery for DE that preoperative evaluation of local-
ization and size of DE lesions in different #Enzian compartments by an expert gyne-
cological sonography is very accurate, with high sensitivity and specificity. It is the 
first study showing that the #Enzian classification can be applied to describe disease 
extent both at TVS and surgery, offering an accurate descriptive system for both 
noninvasive and invasive specialties. This has been confirmed by the prospective 
Study on 745 Patients of Montanari et al. [54].

Example:

•  Superficial endometriosis on the peritoneum >7 cm (P) = P3
•  Ovarian endometriosis, left 4 cm, right normal (O) = O2/0
• � No adhesions on the tubo-ovarian unit (T) both tubes patent = T0+/0+
• � Deep endometriosis, left USL normal, right USL 2.5 cm (B) = B0/2
•  Rectum, extent not clearly visible (C) = Cx

• #Enzian(s) P3, O2/0, T0+/0+,B0/2, Cx,  

•  Rectum, length of the nodule 2.4 cm(C) = C2
•  Uterus (adenomyosis) = FA

Final coding with #Enzian classification, merging both, the laparoscopic and 
ultrasound findings (Figs. 8.5, 8.6, and 8.7):

Fig. 8.5  Example of surgical classification of endometriosis; visible lesions on the peritoneum, 
left ovary, right USL, and rectum (#Enzian (s))

8  Classification and Clinical Staging of Endometriosis
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Fig. 8.6  TVS imaging of 
the rectal endometriosis of 
the same patient as in 
Fig. 8.5. (besides 
adenomyosis, ovarian and 
USL involvement)

Fig. 8.7  TVS imaging of 
adenomyosis of the same 
patient as in Fig. 8.5 
(besides rectal, ovarian, 
and USL involvement)

• #Enzian(s,u) P3, O2/0, T0+/0+, B0/2, C2(u), FA(u)  

8.5	� Conclusion

The treatment of endometriosis has completely changed in the last years due to 
enormous progress in surgical therapy, but especially due to the improvement of 
noninvasive diagnostics. Classification of the disease has been used primarily for 
the postoperative staging of the disease. Unfortunately, the most commonly used 
rASRM classification does not correlate with symptoms, or other important param-
eters, and cannot be used for noninvasive diagnostics. Moreover, it does not take 
into account deep infiltrating endometriosis and extra pelvic endometriosis.

The EFI is better than the rASRM classification for calculating the probability of 
pregnancy.

It does not contain differential information on the location and extent of lesions, 
especially DE.

The ENZIAN classification is predominantly used to describe DE. The applica-
bility of the Enzian classification with MRI and TVS is possible and allows to assess 
the difficulty of the surgical procedure and the risk of complications in surgical 
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procedures. Whether the ENZIAN can be used to predict fertility outcomes remains 
to be determined.

The recently released updated version, called the #ENZIAN classification, repre-
sents a comprehensive description of peritoneal and ovarian endometriosis as well 
as adnexal adhesions in addition to deep endometriosis. #Enzian system is anatomi-
cally logical, easy to use, and reproducible providing clinicians with a reproducible 
image of the disease. The correlation between preoperative and surgical staging, 
namely classification of the extent of disease obtained based on the #Enzian scheme 
allows for consistent and clear classification of endometriosis, especially DE but 
also secondary adhesions. Endometriosis can be mapped completely with one sin-
gle classification system applicable by preinvasive and invasive methods thereby 
enabling the use of one common language for describing endometriosis. In the same 
way as patients with cancer are described using the TNM classification, the 
#ENZIAN classification can be used to supplement the descriptive terms of endo-
metriosis. The exact structural allocation of the compartments and exact description 
of affected organ structures may enable doctors to obtain a virtual picture of the 
extent of endometriosis.

References

	 1.	Rokitansky K. Ueber Uterusdruesen-Neubildung. Zeitschrift der kaiserl königl Gesellschaft 
der Aerzte zu Wien. 1860;37:578–81.

	 2.	Classification of endometriosis. The American Fertility Society. Fertil Steril. 1979;32(6):633–4.
	 3.	Revised American Society for Reproductive Medicine classification of endometriosis: 1996. 

Fertil Steril. 1997;67(5):817–21.
	 4.	 Johnson NP, Hummelshoj L, Adamson GD, Keckstein J, Taylor HS, Abrao MS, et al. World 

Endometriosis Society consensus on the classification of endometriosis. Hum Reprod. 
2017;32(2):315–24.

	 5.	Vanhie A, Meuleman C, Tomassetti C, Timmerman D, D’Hoore A, Wolthuis A, et  al. 
Consensus on recording deep endometriosis surgery: the CORDES statement. Hum Reprod. 
2016;31(6):1219–23.

	 6.	Keckstein J, Becker CM, Canis M, Feki A, Grimbizis GF, Hummelshoj L, et  al. 
Recommendations for the surgical treatment of endometriosis Part 2: deep endometriosis †‡¶. 
Facts Views Vis Obgyn. 2019;11(4):269–97.

	 7.	Adamson GD, Pasta DJ. Endometriosis fertility index: the new, validated endometriosis stag-
ing system. Fertil Steril. 2010;94(5):1609–15.

	 8.	Abrao MS, Neme RM, Carvalho FM, Aldrighi JM, Pinotti JA. Histological classification of 
endometriosis as a predictor of response to treatment. Int J Gynaecol Obstet. 2003;82(1):31–40.

	 9.	Abrao MS, Petraglia F, Falcone T, Keckstein J, Osuga Y, Chapron C.  Deep endometriosis 
infiltrating the recto-sigmoid: critical factors to consider before management. Hum Reprod 
Update. 2015;21(3):329–39.

	10.	Adamson GD.  Endometriosis classification: an update. Curr Opin Obstet Gynecol. 
2011;23(4):213–20.

	11.	Koninckx PR, Ussia A, Adamyan L, Wattiez AJGS. An endometriosis classification, designed 
to be validated. Gynecol Surg. 2011;8(1):1–6.

	12.	Brosens IA, Cornillie F, Koninckx P, Vasquez G. Evolution of the revised American Fertility 
Society classification of endometriosis. Fertil Steril. 1985;44(5):714–6.

8  Classification and Clinical Staging of Endometriosis



106

	13.	Brosens I, Donnez J, Benagiano G.  Improving the classification of endometriosis. Hum 
Reprod. 1993;8(11):1792–5.

	14.	Brosens IA. Classification of endometriosis revisited. Lancet. 1993;341(8845):630.
	15.	Chapron C, Dubuisson JB, Chopin N, Foulot H, Jacob S, Vieira M, et al. Deep pelvic endo-

metriosis: management and proposal for a “surgical classification”. Gynecol Obstet Fertil. 
2003;31(3):197–206.

	16.	Chapron C, Fauconnier A, Vieira M, Barakat H, Dousset B, Pansini V, et al. Anatomical dis-
tribution of deeply infiltrating endometriosis: surgical implications and proposition for a clas-
sification. Hum Reprod. 2003;18(1):157–61.

	17.	Exacoustos C, Malzoni M, Di Giovanni A, Lazzeri L, Tosti C, Petraglia F, et al. Ultrasound 
mapping system for the surgical management of deep infiltrating endometriosis. Fertil Steril. 
2014;102(1):143–50 e2.

	18.	Redwine DB. American Fertility Society classification of endometriosis--the last word? Fertil 
Steril. 1990;54(1):180–1.

	19.	Khazali S.  Endometriosis classification-The quest for the Holy Grail? J Reprod Infertil. 
2016;17(2):67.

	20.	Van den Bosch T, de Bruijn AM, de Leeuw RA, Dueholm M, Exacoustos C, Valentin L, et al. 
A sonographic classification and reporting system for diagnosing adenomyosis. Ultrasound 
Obstet Gynecol. 2019;53(5):576–82.

	21.	Bouquet de Joliniere J, Major A, Ayoubi JM, Cabry R, Khomsi F, Lesec G, et al. It is necessary 
to purpose an add-on to the American Classification of Endometriosis? This disease can be 
compared to a malignant proliferation while remaining benign in most cases. EndoGram(R) is 
a new profile witness of its evolutionary potential. Front Surg. 2019;6:27.

	22.	Wustlich M. Laparoscopic assited segmental resection in endometriosis with bowel involvement 
(Laparoskopisch-assistierte Sigmasegmentresektionbei Endometriose mit Darmbeteiligung) 
[thesis]. Ulm: University Ulm; 2002.

	23.	Leonardi M, Espada M, Choi S, Chou D, Chang T, Smith C, et al. Transvaginal ultrasound 
can accurately predict the American Society of Reproductive Medicine stage of endometriosis 
assigned at laparoscopy. J Minim Invasive Gynecol. 2020;27(7):1581–7 e1.

	24.	Williams JC, Burnett TL, Jones T, Venkatesh SK, VanBuren WM. Association between kissing 
and retropositioned ovaries and severity of endometriosis: MR imaging evaluation. Abdom 
Radiol (NY). 2020;45(6):1637–44.

	25.	Holland TK, Yazbek J, Cutner A, Saridogan E, Hoo WL, Jurkovic D.  Value of transvagi-
nal ultrasound in assessing severity of pelvic endometriosis. Ultrasound Obstet Gynecol. 
2010;36(2):241–8.

	26.	Vercellini P, Fedele L, Aimi G, Pietropaolo G, Consonni D, Crosignani PG.  Association 
between endometriosis stage, lesion type, patient characteristics and severity of pelvic pain 
symptoms: a multivariate analysis of over 1000 patients. Hum Reprod. 2007;22(1):266–71.

	27.	Fedele L, Bianchi S, Bocciolone L, Di Nola G, Parazzini F. Pain symptoms associated with 
endometriosis. Obstet Gynecol. 1992;79(5 (Pt 1)):767–9.

	28.	Andres MP, Borrelli GM, Abrao MS. Endometriosis classification according to pain symp-
toms: can the ASRM classification be improved? Best Pract Res Clin Obstet Gynaecol. 
2018;51:111–8.

	29.	Chapron C, Fauconnier A, Dubuisson JB, Barakat H, Vieira M, Breart G.  Deep infiltrat-
ing endometriosis: relation between severity of dysmenorrhoea and extent of disease. Hum 
Reprod. 2003;18(4):760–6.

	30.	Vercellini P, Fedele L, Aimi G, De Giorgi O, Consonni D, Crosignani PG.  Reproductive 
performance, pain recurrence and disease relapse after conservative surgical treatment 
for endometriosis: the predictive value of the current classification system. Hum Reprod. 
2006;21(10):2679–85.

	31.	Nicolaus K, Zschauer S, Brauer D, Jimenez-Cruz J, Lehmann T, Rengsberger M, et  al. 
Extensive endometriosis surgery: rASRM and Enzian score independently relate to post-
operative complication grade. Arch Gynecol Obstet. 2020;301(3):699–706.

J. Keckstein et al.



107

	32.	Poupon C, Owen C, Arfi A, Cohen J, Bendifallah S, Darai E. Nomogram predicting the likeli-
hood of complications after surgery for deep endometriosis without bowel involvement. Eur J 
Obstet Gynecol Reprod Biol X. 2019;3:100028.

	33.	Metzemaekers J, Haazebroek P, Smeets M, English J, Blikkendaal MD, Twijnstra ARH, et al. 
EQUSUM: Endometriosis QUality and grading instrument for SUrgical performance: proof 
of concept study for automatic digital registration and classification scoring for r-ASRM, EFI 
and Enzian. Hum Reprod Open. 2020;2020(4):hoaa053.

	34.	Boujenah J, Bonneau C, Hugues JN, Sifer C, Poncelet C.  External validation of the 
Endometriosis Fertility Index in a French population. Fertil Steril. 2015;104(1):119–23 e1.

	35.	Garavaglia E, Pagliardini L, Tandoi I, Sigismondi C, Vigano P, Ferrari S, et al. External vali-
dation of the Endometriosis Fertility Index (EFI) for predicting spontaneous pregnancy after 
surgery: further considerations on its validity. Gynecol Obstet Investig. 2015;79(2):113–8.

	36.	Tomassetti C, Bafort C, Vanhie A, Meuleman C, Fieuws S, Welkenhuysen M, et  al. 
Estimation of the Endometriosis Fertility Index prior to operative laparoscopy. Hum Reprod. 
2021;36(3):636–46.

	37.	Keckstein J, Ulrich U, Possover M, Schweppe KW. ENZIAN-Klassifikation der tief infiltrier-
enden Endometriose. Zentralbl Gynäkol. 2003;125:291.

	38.	Tuttlies F, Keckstein J, Ulrich U, Possover M, Schweppe KW, Wustlich M, et al. ENZIAN-score, 
a classification of deep infiltrating endometriosis. Zentralbl Gynakol. 2005;127(5):275–81.

	39.	Keckstein J, Wiesinger H. Deep endometriosis, including intestinal involvement--the interdis-
ciplinary approach. Minim Invasive Ther Allied Technol. 2005;14(3):160–6.

	40.	Keckstein J, Hudelist G.  Classification of deep endometriosis (DE) including bowel endo-
metriosis: from r-ASRM to #Enzian-classification. Best Pract Res Clin Obstet Gynaecol. 
2021;71:27–37.

	41.	Di Paola V, Manfredi R, Castelli F, Negrelli R, Mehrabi S, Pozzi MR. Detection and localiza-
tion of deep endometriosis by means of MRI and correlation with the ENZIAN score. Eur J 
Radiol. 2015;84(4):568–74.

	42.	Burla L, Scheiner D, Samartzis EP, Seidel S, Eberhard M, Fink D, et al. The ENZIAN score as 
a preoperative MRI-based classification instrument for deep infiltrating endometriosis. Arch 
Gynecol Obstet. 2019;300(1):109–16.

	43.	Thomassin-Naggara I, Lamrabet S, Crestani A, Bekhouche A, Wahab CA, Kermarrec E, et al. 
Magnetic resonance imaging classification of deep pelvic endometriosis: description and 
impact on surgical management. Hum Reprod. 2020;35(7):1589–600.

	44.	Hudelist G, Montanari E, Salama M, Dauser B, Nemeth Z, Keckstein J. Comparison between 
sonography-based and surgical extent of deep endometriosis using the Enzian classification – a 
prospective diagnostic accuracy study. J Minim Invasive Gynecol. 2021;28(9):1643–1649.e1.

	45.	Montanari E, Dauser B, Keckstein J, Kirchner E, Nemeth Z, Hudelist G. Association between 
disease extent and pain symptoms in patients with deep infiltrating endometriosis. Reprod 
Biomed Online. 2019;39(5):845–51.

	46.	Haas D, Oppelt P, Shebl O, Shamiyeh A, Schimetta W, Mayer R. Enzian classification: does 
it correlate with clinical symptoms and the rASRM score? Acta Obstet Gynecol Scand. 
2013;92(5):562–6.

	47.	Haas D, Chvatal R, Habelsberger A, Schimetta W, Wayand W, Shamiyeh A, et al. Preoperative 
planning of surgery for deeply infiltrating endometriosis using the ENZIAN classification. Eur 
J Obstet Gynecol Reprod Biol. 2013;166(1):99–103.

	48.	Roman H, Moatassim-Drissa S, Marty N, Milles M, Vallee A, Desnyder E, et al. Rectal shav-
ing for deep endometriosis infiltrating the rectum: a 5-year continuous retrospective series. 
Fertil Steril. 2016;106(6):1438–45.e2.

	49.	 Imboden S, Bollinger Y, Harma K, Knabben L, Fluri M, Nirgianakis K, et al. Predictive fac-
tors for voiding dysfunction after surgery for deep infiltrating endometriosis. J Minim Invasive 
Gynecol. 2021;28(8):1544–51.

	50.	Mutuku T.  Prä-operative Abschätzung einer tief infiltrierenden Darmendometriose mit-
tels Untersuchungsbefund in der ENZIAN-Klassifikation und der Symptomatik sowie 
Vergleich mit dem intra-operativen ENZIAN-Befund; [The assessment of deep infiltrating 

8  Classification and Clinical Staging of Endometriosis



108

endometriosis according to the preooperative investigation and symptoms in comparison 
to intraoperative findings with the ENZIAN-Classification] [MD Thesis]. Ulm: Universität 
Ulm; 2016.

	51.	Keckstein J, Saridogan E, Ulrich UA, Sillem M, Oppelt P, Schweppe KW, et al. The #Enzian 
classification: a comprehensive non-invasive and surgical description system for endometrio-
sis. Acta Obstet Gynecol Scand. 2021;100(7):1165–75.

	52.	Guerriero S, Condous G, van den Bosch T, Valentin L, Leone FP, Van Schoubroeck D, 
et al. Systematic approach to sonographic evaluation of the pelvis in women with suspected 
endometriosis, including terms, definitions and measurements: a consensus opinion from 
the International Deep Endometriosis Analysis (IDEA) group. Ultrasound Obstet Gynecol. 
2016;48(3):318–32.

	53.	Di Giovanni Al, Montanari E, Hudelist G, Malzoni M, Keckstein J.  Comparison between 
sonography-based and surgical evaluation of endometriotic lesions using the #Enzian clas-
sification – a retrospective data analysis. Acta Obstet Gynecol Scand. 2021, under submission.

	54.	Montanari E, Bokor A, Szabó G, Kondo W, Trippia CH, Malzoni M, et al. Accuracy of sonog-
raphy for non‐invasive detection of ovarian and deep endometriosis using #Enzian classifica-
tion: prospective multicenter diagnostic accuracy study. Ultrasound Obstet Gynecol. 2021.

J. Keckstein et al.


	8: Classification and Clinical Staging of Endometriosis
	8.1	 Introduction
	8.2	 The rASRM Score
	8.3	 The EFI (Endometriosis Fertility Index)
	8.4	 The Enzian Classification
	8.4.1	 The #Enzian Classification
	8.4.2	 Coding of the #Enzian Classification

	8.5	 Conclusion
	References




