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Abstract: Background: Endosalpingiosis is assumed to be the second most common benign peritoneal
pathology after endometriosis in women. Although recent studies indicate a significant association
with gynecologic malignancies, many underlying principles remain unclear. This work aimed to
systematically describe the intraoperative appearance of endosalpingiosis. Methods: Data and
intraoperative videos of patients with histologically verified endosalpingiosis were retrospectively
reviewed. The main outcome measures were macroscopic phenotype and anatomical distribution.
Additionally, a systematic review searching PubMed (Medline) and Embase was conducted. Results:
In the study population (n = 77, mean age 40.2 years (SD 16.4)), the mean size of lesions was 3.6 mm
and the main visual pattern was vesicular (62%). The most frequent localization was the sacrouterine
ligaments (24.7%). In the systematic review population (n = 1174 (210 included studies overall), mean
age 45.7 years (SD 14.4)), there were 99 patients in 90 different studies with adequate data to assess
the appearance of the lesions. The mean size of the lesions was 48.5 mm, mainly with a cystic visual
pattern (49.5%). The majority of the lesions affected the ovaries (23.2%), fallopian tubes (20.4%),
or lymph nodes (18.5%). Comparing this study to the literature population, the main differences
concerned the size (p < 0.001) and main visual patterns (p < 0.001) of lesions. Conclusions: The usual
intraoperative findings of endosalpingiosis appeared less impressive than described in the literature.
In our study population, lesions of a few millimeters in size with a vesicular appearance were mostly
seen, most frequently in the sacrouterine ligament area. Intraoperative recognition by the gynecologic
surgeon and histologic diagnosis should play an important role in further understanding this entity,
scientifically and clinically.

Keywords: endosalpingiosis; mullerianosis; endosalpingiosis morphology; endosalpingiosis distribution;
laparoscopy; minimal-access surgery

1. Introduction

Endosalpingiosis is the ectopic presence of a fallopian tube-type glandular epithelium
and has a prevalence of ~7% in premenopausal women [1,2]. Described by Sampson in
1930 as “post-salpingectomy endometriosis”, endosalpingiosis has long been perceived as
an insignificant incidental finding, and thus the relevance of this condition remains largely
unknown [3].

Endosalpingiosis is the second most common peritoneal disease in women following
endometriosis, the most common representative of the condition known as mullerianosis [4].
These two entities occur concurrently in about 30–40% of cases [1,5]. A comparative study
showed that endosalpingiosis does not have a chronic inflammatory nature and does not
cause infertility or chronic pelvic pain compared with endometriosis [1]. The etiology
remains unexplained for both to date; analogous theories have been discussed such as
retrograde menstruation, metaplasia of the coelomic epithelium, embryonic misplace-
ment, and hematogenous or lymphomatous dissemination [4,6]. Apart from exceptions
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where extensive lesions are revealed on imaging, endosalpingiosis is usually detected
intraoperatively.

However, recent work indicates that endosalpingiosis is associated with gynecological
tumors including uterine and ovarian neoplasia; among the latter, especially serous border-
line, clear cell, invasive mucinous tumors, and endometrioid cancer subtypes [5,7], sharing
similar molecular pathomechanisms [8].

Systematic descriptions of macroscopic appearance are sparse, making it difficult to
recognize the lesions and distinguish them from endometriosis or other findings intraoper-
atively. Similar reference works as for endometriosis hardly exist [9].

Here, we systematically investigated the intraoperative macroscopic phenotype and
anatomical distribution of endosalpingiosis based on an own patient population and a
systematic literature review.

2. Materials and Methods
2.1. Own Population

The study was designed in compliance with the STROBE checklist [10]. Data and
intraoperative videos of patients with endosalpingiosis undergoing a laparoscopy between
2007 and 2020 in the Department of Obstetrics and Gynecology of Cantonal Hospital
Schaffhausen were examined. Exclusion criteria were a lack of histologically verified
endosalpingiosis and missing or insufficient intraoperative video material. Every included
video was reviewed by two reviewers independently (AM, NS). In cases of disagreement
between the two reviewers, a third reviewer (LB) was invited to participate, and the
consensus was reached by discussion.

2.2. Sample Size Calculation

The minimum required sample size was calculated based on the study by Hesseling
et al. [2], presumably the most comprehensive description of intraoperative findings in
endosalpingiosis to date, versus a review of the current literature data. According to these
data, lesions of 1 to 10 mm in diameter seem most frequent in clinical routine. This is in line
with our experience and in contrast to the literature, where mostly larger findings of 4–5 cm
have been reported. Regarding the anatomical distribution, in the study by Hesseling et al.,
the majority of lesions were in the pouch of Douglas with 69%, whereas only 7% were
seen there in the literature review. In consideration of these findings, assuming a statistical
power of 80% (p = 0.05), at least 18 participants in each group were required to describe the
macroscopic phenotype, or eight for the anatomic distribution.

2.3. Systematic Review Population

This systematic review was conducted according to the PRISMA Guidelines [11]. The
study protocol was registered in PROSPERO (CRD42022303171). The search for eligible
studies was conducted in two databases (PubMed, Medline, and Embase) using a combina-
tion of the following MeSH terms as an electronic search algorithm: Endosalpingiosis OR
Mullerianosis OR Endometriosis after salpingectomy. Reference lists of relevant articles and
associated reviews were manually searched to identify papers not captured in the electronic
search. Original studies (cohort studies, case-control studies, case reports) concerning
humans in any language were considered for inclusion. Studies were included if their focus
was on endosalpingiosis and if they contained information about the macroscopic appear-
ance and/or the anatomical distribution. Exclusion criteria were an insufficiently precise
description of the appearance (in words or pictures), missing anatomical information, or a
lack of histological confirmation.

If the same cases were included in more than one publication (e.g., abstract and
full-text manuscript), only the publication with the most detailed information was consid-
ered. Abstracts providing information about the macroscopic presentation and anatomical
distribution of endosalpingiosis were considered eligible if no full-text manuscript was
available.
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The main search was conducted independently by three investigators (LB, DRK, NS)
for the relevant literature published until 31 December 2021. Discrepancies were resolved
by consensus. In addition to information on the general characteristics of the studies
(authors, year of publication, journal, design, number of patients), the following parameters
were recorded in standardized Excel spreadsheets.

2.4. Parameters

In both the own population and the systematic review population, the clinicopatholog-
ical characteristics of the patients (e.g., age, parity, menopausal status, previous abdominal
or gynecological surgery, indication for surgery, concurrent endometriosis and/or cancer)
were recorded.

The primary endpoint was the macroscopic phenotype of endosalpingiosis lesions;
the secondary endpoint was the anatomical localization.

The appearance of the lesions from patients was described in terms of the shape,
color, height, surface area, consistency, associated calcifications/adhesions/fibrosis, and
histological presence of endometriosis in the same lesions. On this basis, lesions were
allocated into five main visual patterns (types 1–5: vesicular, polypous, fimbrial-like, cystic,
and unusual). This classification has been described previously by our group (Figure 1) [12].
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2.5. Statistical Analysis

Statistical analyses were performed with IBM SPSS Statistics 27 (Endicott, NY, USA).
For the categorical data, the Chi-square test was used; for continuous data, the Mann–
Whitney U test was used. p-values < 0.05 were considered statistically significant.

2.6. Quality Assessment Systematic Review

Quality assessments for the included studies were conducted independently by three
reviewers (LB, DRK, NS). Quality assessment for the observational cohort studies was
performed using the Newcastle–Ottawa Scale and, for case reports, the JBI critical appraisal
checklist for case reports [13,14].

2.7. Patient and Public Involvement

Apart from the retrospectively recorded, anonymized laparoscopic images and clin-
icopathological data of patients of the own population, there was no patient or public
involvement in this study. Patient consent was obtained for the anonymous re-use of the
data and intraoperative images. Approval for research was obtained from the local ethics
committee (2020-02718). There are no conflicts of interest to declare.

3. Results
3.1. Own Population
3.1.1. Demographic Data—Age, Parity, Menopause, Reasons for Surgery

In our study group, we found 77 patients with histologically verified endosalpingiosis.
The mean age was 40.2 years (SD 16.4), and the mean BMI was 24.1 kg/m2 (SD 5.7). Most
(75.3%, n = 58) patients where premenopausal. Most (59.7% n = 46) were nulligravida
and (70.1%, n = 54) nullipara. Of the 23 women who gave birth, 30.4% (n = 7) had
at least one cesarean section. Close to half (46.7% n = 36) did not have any previous
abdominal or vaginal surgery; 29.9% (n = 23) were smokers; 59.7% (n = 46) did not take
any kind of hormonal treatment at the time of surgery; 13% (n = 10) were on combined
oral contraceptives, 15.6% (n = 12) on the progestogen-only pill or had a levonorgestrel
intrauterine device, 3.9% (n = 3) had GnRH-analogues, 1.3% (n = 1) ulipristal acetate, 1.3%
(n = 1) bromocriptine, and 2.6% (n = 2) had a hormonal replacement treatment.

Endometriosis was simultaneously present in 53.2% (n = 41) of all cases. According
to the American Society for Reproductive Medicine (ASRM) endometriosis classification,
46.3% (n = 19) were at stage I, 14.6% (n = 6) at stage II, 9.8% (n = 4) at stage III, and 29.3%
(n = 12) at stage IV. Gynecological malignancies were associated in 28.6% (n = 22); among
them, there were seven cases of endometrial cancer, one case of uterine carcinosarcoma,
eight cases of borderline ovarian tumors, five cases of epithelial ovarian cancer, and one
case of yolk sac tumor of the ovary (Table 1).

Reasons for surgery were in most cases pelvic pain (29.9%, n = 23), surgery for
gynecologic malignancies (27.3%, n = 21), infertility (20.8%, n = 16), and suspicious pelvic
mass (15.6%, n = 12). All indications are shown in Table 2. Of the 77 patients, 6.5% (n = 5)
underwent colorectal surgery (one rectal segmental resection, four shaving of the rectal
muscularis).

3.1.2. Phenotype

Most (64.9%, n = 50) of the cases could be adequately visualized. Five cases were
excluded because laparotomy was performed without video documentation, seven cases
because no video was archived, and three cases were due to poor video quality. In seven
patients, endosalpingiosis could not be distinguished on the peritoneum or from other
adjacent lesions (i.e., endometriosis). Endosalpingiosis was not visible due to its sole
location in the lymph nodes (three cases) or omentum (two cases).
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Table 1. Demographic data in the own and the systematic review population.

Own Population Systematic
Review p-Values

Age (years) 40.2 (SD 16.4) 45.7 (SD 14.4) 0.003
Menopausal status 0.232

premenopausal 75.3% (58/77) 65.9% (58/88)
postmenopausal 24.7% (19/77)) 34.1% (30/88)

Parity <0.001
0 70.1% (54/77) 22% (11/50)
I 7.8% (6/77) 20% (10/50)
≥II 22.1% (17/77) 58% (29/50)

Endometriosis 53.2% (41/77) 9% (106/1174) <0.001
rASRM I/II 61% (25/41) 56.3% (9/16 *)

III/IV 39% (16/41) 43.8% (7/16 *)
Neoplasm ** 28.6% (22/77) 9.4% (110/1174) <0.001

cervical 1.3% (1/77) 6.4% (7/110)
uterine 10.4% (8/77) 30.9% (34/110)
ovarian 18.2% (14/77) 19.1% (21/110)
breast 2.6% (2/77) 17.3% (19/110)
intestinal 2.6% (2/77) 2.7% (3/110)
other 2.6% (2/77) 15.5% (17/110)

SD—Standard deviation. * Only 16 cases in which the rASRM stage is indicated. ** Neoplasm also includes
non-invasive entities such as cervical cancer-in situ, endometrial hyperplasia, and borderline ovarian tumors.
rASRM = Revised Score of the American Society for Reproductive Medicine.

Table 2. Reasons for surgery in the own and the systematic review population.

Own Population (n = 77) Systematic Review (n = 295) p-Values

Pelvic pain 29.9% (n = 23) 21.4% (n = 63) 0.115
Gynecologic neoplasm * 27.3% (n = 21) 15.6% (n = 46) 0.018
Fertility diagnostic 20.8% (n = 16) 7.1% (n = 21) <0.001
Suspicious pelvic mass 15.6% (n = 12) 28.9% (n = 85) 0.019
Abnormal uterine bleeding 3.9% (n = 3) 5.1% (n = 15) 0.665
Bowel disorder 1.3% (n = 1) 1.4% (n = 4) 0.969
Risk reduction surgery 1.3% (n = 1) 1.0% (n = 3) 0.831
Breast cancer 0% (n = 0) 6.1% (n = 18) 0.026
Suspicion of urinary tract neoplasm 0% (n = 0) 5.1% (n = 15) 0.043
Urinary tract disorder 0% (n = 0) 3.7% (n = 11) 0.085
Inguinal mass 0% (n = 0) 2.0% (n = 6) 0.207
Intestinal cancer 0% (n = 0) 1.0% (n = 3) 0.374
Cesarean section 0% (n = 0) 0.7% (n = 2) 0.469
Ectopic pregnancy 0% (n = 0) 0.3% (n = 1) 0.609
Paravertebral cyst 0% (n = 0) 0.3% (n = 1) 0.609
Spleenic mass 0% (n = 0) 0.3% (n = 1) 0.609

* Neoplasm also includes non-invasive entities such as cervical cancer-in situ, endometrial hyperplasia, and
borderline ovarian tumors.

The mean single-lesion size was 3.6 mm (range 1–40 mm, SD 5.7 mm). The main
colors were transparent (48%, n = 24) and white (22%, n = 11). Most lesions had a regular
shape (64%, n = 32), were flat (70%, n = 35), had a smooth surface (84%, n = 42), and had a
soft or liquid consistency (88%, n = 44). Calcifications were present in 24% (n = 12), and
adhesion in 32% (n = 16). The main visual group was vesicular type (62%, n = 31), followed
by fimbrial-like (12%, n = 6), cystic (10%, n = 5), and polypous (6%, n = 3) (Table 3). In three
cases, there was a second lesion of endosalpingiosis. Among them, two were vesicular and
one of type 5 (unusual). Figure 2 provides a schematic intraoperative view of the findings.
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Table 3. Phenotype and visual pattern distribution of endolsapingiosis lesions in the own and
systematic review population.

Own Population Systematic Review

(n = 50) (n = 99)
Size mean (mm) 3.6 (range 1–40) 48.5 (range 2–250) p < 0.001 *
Shape

symmetric 64% (n = 32) 36.4% (n = 36) p = 0.001
irregular 36% (n = 18) 63.6% (n = 63)

Color
transparent 48% (n = 24) 31.3% (n = 31) p = 0.005
white 22% (n = 11) 10.1% (n = 10)
yellow 10% (n = 5) 15.2% (n = 15)
light red 16% (n = 8) 18.2% (n = 18)
dark red/brown 4% (n = 2) 25.3% (n = 25)

Height
flat 70% (n = 35) 8.1% (n = 8) p < 0.001
polypous 22% (n = 11) 15.2% (n = 15)
cystic 8% (n = 4) 76.8% (n = 76)

Surface
smooth 84% (n = 42) 88.9% (n = 88) p = 0.398
irregular 16% (n = 8) 11.1% (n = 11)

Consistency
soft 88% (n = 44) 67.7% (n = 67) p = 0.007
solid 12% (n = 6) 32.3% (n = 32)

Calcification
no 76% (n = 38) 87.9% (n = 78) p = 0.063
yes 24% (n = 12) 12.1% (n = 12)

Adhesions
no 68% (n = 34/50) 91.9% (n = 91/99) p = 0.002
string 8% (n = 4/50) 1% (n = 1/99)
area 14% (n = 7/50) 3% (n = 3/99)
dense 10% (n = 5/50) 4% (n = 4/99)

Endometriosis
no 74% (n = 37/50) 88.9% (n = 88/99) p = 0.054
peritoneal 16% (n = 8/50) 8.1% (n = 8/99)
deep 10% (n = 5/50) 3% (n = 3/99)

Pattern type
1 vesicular 62% (n = 31/50) 8.1% (n = 8/99) p < 0.001
2 polypous 6% (n = 3/50) 11.1% (n = 11/99)
3 fimbrial like 12% (n = 6/50) 1% (n = 1/99)
4 cystic 10% (n = 5/50) 49.5% (n = 49/99)
5 unusual 10% (n = 5/50) 30.3% (n = 30/99)

* Mann–Whitney-U test. All others were the Chi-square test.

3.1.3. Anatomical Distribution

Adequate information on anatomic distribution was available in all 77 cases. Twenty-
six percent (n = 20) were multicentric, meaning that they were found in more than one
localization. Most (89.6%, n = 69) were located in the pelvis, 14.3% (n = 11) in the remaining
abdominal cavity, and 3.9% (n = 3) in the lymph nodes. The most frequent localization was
the sacrouterine ligaments (24.7%, n = 19), followed by the peritoneum of Douglas (20.8%,
n = 16), and of the bladder (19.5%, n = 15) (Table 4).

3.2. Systematic Review

Two hundred and ten publications were included, with a total of 1174 patients. Among
them, 77.1% (n = 162) were case reports or case series with less than five cases, and 22.9%
(n = 48) of publications were original human research. Less than half (42.8%, n = 90) of
the articles had information about the visual aspect of endosalpingiosis and anatomical
distribution, and 20.5% (n = 43) of the studies included a picture of the macroscopic
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appearance [2,15–103] (Figure 3). Most (81.4%, n = 171) included a histological picture,
8.1% (n = 17) an ultrasound image, 11.0% (n = 23) a CT-scan, and 11.4% (n = 24) an MRI
image. More than half (57.1%, n = 120) of the studies included only information on the
anatomical distribution and no depiction of the phenotype [1,8,104–221]. All of the studies
with information on the phenotype also indicated the anatomical distribution.
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Table 4. Anatomical distribution of endolsapingiosis lesions in the own and systematic review population.
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n = 77 n = 1174 p-Values

Urinary tract 19.5% (n = 15) 4.1% (n = 48) <0.001
Bladder 19.5% (n = 15) 4% (n = 47) <0.001

Peritoneal 19.5% (n = 15) 1% (n = 12) <0.001
Deep 0% (n = 0) 3% (n = 35) 0.124

Ureter 0% (n = 0) 0.1% (n = 1) 0.798
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Uterus 6.5% (n = 5) 6.3% (n = 74) 0.947
Surface 6.5% (n = 5) 4.7% (n = 56) 0.496
Deep 0% (n = 0) 1.4% (n = 17) 0.288
Ovary 15.6% (n = 12) 23.2% (n = 272) <0.001
Left 5.2% (n = 4) 2.6% (n = 30) 0.168
Right 10.4% (n = 8) 2.9%(n = 34) <0.001
NOS 0% (n = 0) 17.7% (n = 208) <0.001
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Table 4. Cont.

Own Population Systematic Review
n = 77 n = 1174 p-Values

Fallopian tube 15.6% (n = 12) 20.4% (n = 239) <0.001
Left 6.5% (n = 5) 0.6% (n = 7) <0.001
Right 9.1% (n = 7) 0.5% (n = 6) <0.001
NOS 0% (n = 0) 19.3% (n = 226) <0.001
Parametrium 11.7% (n = 9) 3.2% (n = 38) <0.001
Left 7.8% (n = 6) 0.3% (n = 4) <0.001
Right 3.9% (n = 3) 0.4% (n = 5) <0.001
NOS 0% (n = 0) 2.5% (n = 29) 0.163
Rectovaginal septum 2.6% (n = 2) 0.1% (n = 1) <0.001
Sacrouterine ligament 24.7% (n = 19) 1.2% (n = 14) <0.001
Left 7.8% (n = 6) 0.4% (n = 5) <0.001
Right 16.9% (n = 13) 0.5% (n = 6) <0.001
NOS 0% (n = 0) 0.3% (n = 3) 0.657
Pelvic sidewall 18.2% (n = 14) 1.1% (n = 13) <0.001
Left 9.1% (n = 7) 0.4% (n = 5) <0.001
Right 6.5% (n = 5) 0.3% (n = 4) <0.001
NOS 0% (n = 0) 0.3% (n = 4) 0.608
Douglas 20.7% (n = 16) 6.7% (n = 79) <0.001
Peritoneal NOS 0% (n = 0) 7.3% (n = 86) 0.014
Retroperitoneum 0% (n = 0) 0.5% (n = 6) 0.529
Lumbar nerve root 0% (n = 0) 0.1% (n = 1) 0.798
Paravertebral 0% (n = 0) 0.2% (n = 2) 0.717
NOS 0% (n = 0) 0.3% (n = 3) 0.657
Abdominal wall 3.9% (n = 3) 1.2% (n = 14) 0.047
Left 2.6% (n = 2) 0.1% (n = 1) <0.001
Right 1.3% (n = 1) 0% (n = 0) <0.001
Umbilicus 0% (n = 0) 0.4% (n = 5) 0.566
Inguinal 0% (n = 0) 0.6% (n = 7) 0.497
NOS 0% (n = 0) 0.1% (n = 1) 0.798
Abdominal organs 10.4% (n = 8) 8% (n = 94) 0.459
Small bowel 0% (n = 0) 0.2% (n = 2) 0.717
Sigma/Colon 2.6% (n = 2) 1.2% (n = 15) 0.333
Appendix 1.3% (n = 1) 2.4% (n = 28) 0.539
Omentum 6.5% (n = 5) 5.5% (n = 65) 0.723
Spleen 0% (n = 0) 0.2% (n = 2) 0.717
Gallbladder/ductus choledochus 0% (n = 0) 0.2% (n = 2) 0.717
Pleura 0% (n = 0) 0.1% (n = 1) 0.798
Lymph node 7.8% (n = 6) 18.5% (n = 217) <0.001
Inguinal 0% (n = 0) 0.3% (n = 3) 0.657
Pelvic 5.2% (n = 4) 3.9% (n = 46) <0.001
Paraaortic 2.6% (n = 2) 0.8% (n = 10) <0.001
Pelvi-abdominal NOS 0% (n = 0) 9.7% (n = 114) 0.004
Axillary 0% (n = 0) 3.3% (n = 39) 0.104
Neck 0% (n = 0) 0.3% (n = 4) 0.608
Mediastinal 0% (n = 0) 0.1% (n = 1) 0.798
Abdominal washing 0% (n = 0) 4.5% (n = 53) 0.057

NOS = not otherwise specified.

3.2.1. Demographic Data—Age, Parity, Menopause, Reasons for Surgery

The mean age of the patients was 45.7 years (SD 14.4). We found information about
menopausal status in a total of 88 patients. Most (65.9%, n = 58) were premenopausal. Data
about parity was available for 50 patients. Twenty-two percent (n = 11) were nulliparous,
20% (n = 10) primiparous, and 58% (n = 29) had more than one child.
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Of the 1174 included patients, only 9.4% (n = 110) had a malignancy. Among them,
19.1% (n = 21) was ovarian neoplasm, 30.9% (n = 34) was uterine cancer, 17.3% (n = 19) was
breast neoplasm, 6.4% (n = 7) was cervical neoplasm, 2.7% (n = 3) was intestinal neoplasm,
and 15.5% (n = 17) was others. There were no reported vaginal or vulvar cancer in the
included studies. Ovarian neoplasm included borderline tumors and ovarian cancer. Breast
neoplasm included ductal carcinoma in situ and breast cancer. There was no information
about the exact entity in the remaining 8.1% (n = 9) (Table 1).

Data on the indication for the surgery was available in 295 patients. These were mainly:
28.8% (n = 85) suspicious pelvic mass, 21.4% (n = 63) acute or chronic pelvic pain, 15.6%
(n = 46) gynecologic neoplasm, and 7.1% (n = 21) fertility diagnostic. All indications are
shown in Table 2. Of the 295 patients where indication for surgery and procedure were
known, 3.7% (n = 11) received colorectal surgery (seven rectosigmoid resections, one right
hemicolectomy, one ileocecal resection, one other colonic segmental resection, one small
bowel segmental resection).



J. Clin. Med. 2022, 11, 7006 10 of 20

3.2.2. Phenotype

In 99 patients in 90 different studies, enough data were present to evaluate the macro-
scopic appearance. The mean size was 48.5 mm (range 2–250 mm). Most of the lesions
were irregular in shape (63.6%, n = 63), transparent (31.3%, n = 31), or dark in color (25.3%,
n = 25), cystic (76.8%, n = 76) with a smooth surface (88.9%, n = 88), and liquid consistency
(67.7%, n = 67). The main visual group was the cystic type (49.5%, n = 49), followed by
unusual (30.3%, n = 30), polypous (11.1%, n = 11), vesicular (8.1%, n = 8), and finally
fimbrial-like (1%, n = 1) (Table 3). In four cases, there was a second type of phenotype.
Three of them additionally had a type 4 (cystic), and one a type 5 (unusual) lesion.

3.2.3. Anatomical Distribution

In 210 publications with a total of 1174 patients, there was information about the lesion
localization of the endosalpingiosis lesion. In 90.6% (n = 1064) of the cases, the lesion was
localized only on one site, affecting not more than one organ (unilocular); 4.9% (n = 57)
were multilocular; and 4.5% (n = 53) were diagnosed on abdominal washing cytology and
could not be assigned to the above two groups. The most frequent localization was the
ovaries (23.2%, n = 272), the fallopian tubes (20.4%, n = 239), and the lymph nodes (18.5%,
n = 217). Table 4 shows all the different localizations of the lesion.

3.3. Comparison between Own and Systematic Review Population

When comparing the own with the literature population, there were significant differ-
ences in the macroscopic aspect between our collective and the reported cases in terms of
size (p < 0.001), shape (p = 0.001), color (p = 0.005), height (p < 0.001), consistency (p = 0.007),
adhesions (p = 0.002), and in the main visual groups (p < 0.001) (Table 3).

Furthermore, there were significant differences in the anatomical distribution. We
found more lesions on the peritoneum of the bladder (p < 0.001), the parametrium (p < 0.001),
the sacrouterine ligaments (p < 0.001), the pelvic sidewall (p < 0.001), the cavity of Douglas
(p < 0.001), and the abdominal wall (p = 0.047). In contrast, the cases reported in the
literature were more likely to be localized in the ovary (p < 0.001), fallopian tube (p < 0.001),
and lymph nodes (p < 0.001) (Table 4). There was no significant difference in the percentage
of colorectal procedures between the two populations (p = 0.287).

4. Discussion

This study shows the relevant differences between the own population, reflecting
clinical practice at a gynecological reference center, and the systematic literature population.

In both populations, the main indications for surgery were pelvic pain, gynecological
neoplasm, infertility, and pelvic mass. Significantly more frequent in the own population
was fertility diagnostic and surgery for neoplasms; in the literature group, it was pelvic
mass. That fertility work-up is a common indication for surgery in patients with findings
of endosalpingiosis is consistent with Prentice et al. (27.6% (n = 16/58) vs. 27.1% (16/59) in
premenopausal patients) [1]. That pelvic mass was more common as an indication in the
literature population is most likely due to the large manifestations seen in preoperative
imaging [73,81,213]. The indications seem heterogeneous, which strengthens the currently
accepted thesis that endosalpingiosis is mostly an incidental finding and does not cause
pain or infertility [1].

This study’s clinically most relevant finding lies in the macroscopically different lesions
(Table 3). Based on nine phenotypic features described in the Materials and Methods, the
lesions were subdivided into five visual patterns, which have been published elsewhere [12]:
Type 1 lesions (vesicular) are mostly smaller than 5 mm, symmetric with a translucent
clear or yellow liquid content; Type 2 (polypous) are around 5 mm to 10 mm in size, with
a smooth surface and reddish color with the closest resemblance to endometriosis; Type
3 (fimbrial-like) looks like fimbrial mucosa with a smooth opaque surface and appears
as grouped bumps, frequently on fallopian tubes; Type 4 (cystic) are usually bigger than
10 mm, forming a cystic sac and can be found as pedunculated structures attached to
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pelvic organs. Type 5 includes all other lesions. The average size of a single lesion in the
study population was less than 4 mm (mostly vesicular (Type 1), 62%), whereas in the
literature population, it was almost 5 cm (mostly cystic (Type 4), 49.5%) (Table 3, Figure 1).
This difference most likely resulted from publication bias. Most (77.1%) of the articles
containing information on the intraoperative aspect of endosalpingiosis are case reports,
where impressive examples are interesting [66,68]. This underlines that knowledge on the
part of the laparoscopist is important to even recognize this entity intraoperatively.

To date, the origin of endosalpingiosis is not clear. Similar hypotheses of development
(retrograde menstruation, metaplasia of the coelomic epithelium, iatrogenic, metastatic,
embryonic remnant) are proposed as for endometriosis. Reactive excessive tubal prolifer-
ation following salpingitis is another theory [4,222]. Additionally, the natural history of
endosalpingiosis and the course of changes over the lifespan are completely unclear.

The term “florid” endosalpingiosis is frequently used in the literature, representing
large cystic findings. A recognized definition is missing, so it is unclear whether the term
“florid” correlates with biological behavior [51,68,74,78,87,200].

How and even whether to approach endosalpingiosis lesions surgically has not been
determined. We used near-contact laparoscopy with high resolution. All macroscopically
detected foci were removed by local peritoneal excision. Due to the unclear significance and
for histological workup with differentiation from other entities, especially endometriosis,
until now, we have deliberately decided to avoid ablative procedures.

Although the distinction from endometriosis can often only be made histologically,
some features can help to differentiate these entities intraoperatively. According to our
experience and published hypothesis, endosalpingiosis lesions seem to have a more sym-
metrical, clearly circumscribed shape, sometimes surrounded by fine adhesions (32%) and
calcifications (24%). Endosalpingiosis seems rarely associated with inflammation (neoan-
giogenesis, fibrosis). Additionally, we did not encounter any distortion of the anatomy in
our cases, as is common in deep endometriosis [12].

The calcifications look like grains of sand and are associated with psammoma bod-
ies, which are dystrophic calcification following cellular degeneration [223]. These are
in ovarian serous papillary neoplasms and non-neoplastic peritoneal diseases such as
endosalpingiosis [224].

Another differential diagnosis to be considered is peritoneal mesothelioma. This
presents from smaller peritoneal lesions of 2 to 20 mm to larger cystic findings. On
immunohistological examination, these lesions can be distinguished from endosalpingio-
sis [160,225,226].

Concerning localization, 90% of lesions in our own population were located in the
pelvis, most commonly on the sacrouterine ligaments, bladder, or the remaining cavity
of Douglas. In the literature, more lesions were on the ovaries or fallopian tubes and as
incidental findings of lymphadenectomies. Hesseling et al. found the most common lesions
in the cavity of Douglas, followed by the cardinal ligaments [2].

In the literature population, the prevalence of malignancy in patients with endos-
alpingiosis was significantly lower than in the own population, which showed similar
frequencies to the epidemiologic studies by Hermens et al. and Esselen et al. [5,7,227].
It is possible that large cystic forms are less frequently associated with malignancy. It is
still unclear whether endosalpingiosis is an insignificant incidental finding or represents
a relevant risk factor or even a precursor lesion [154]. As recently published research has
shown, there is increasing evidence that most low-grade serous tumors in the ovary are
related to endosalpingiosis [228].

The limitations of this study—concerning the own population—were the retrospective
monocentric design, the limited study population, and that we could not guarantee that
all manifestations were seen. To detect as many lesions as possible, we adopted the
concept of near-contact laparoscopy [229]. Concerning the retrospective design and limited
population, it can be said that endosalpingiosis is still usually an incidental finding, so
there is no preoperative inclusion in an endosalpingiosis cohort. In addition, biopsy and
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optimal imaging are required for this type of study. Nevertheless, a sample size calculation
was performed to have enough power for the research question. Regarding the systematic
review, a relevant proportion of the literature consisted of case reports; there were hardly
any similar works to compare.

This work raises questions that could be addressed in the future: Do different types of
endosalpingiosis actually exist, and is this reflected at the histopathologic level? Is there a
different neoplastic potential?

5. Conclusions

The endosalpingiosis lesions found in clinical practice are much less prominent than
those described in the literature. These are often a few millimeters in size, vesicular in ap-
pearance, and located in the small pelvis. For further scientific and clinical understanding
of endosalpingiosis including its association with malignancy and the resulting recommen-
dations for clinical consequences in the future, detailed knowledge of endosalpingiosis
among gynecologic surgeons as initial diagnosticians is essential.
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