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Endometriosis is a benign gynecological disorder that affects about 5% of reproductive-aged women. The pelvic
cavity is the most common location of endometriotic implants, but about 12% of lesions are extragenital and,
among the extra-pelvic sites, endometriosis of the abdominal wall (AWE) is the most common. Umbilical
endometriosis (UE), or Villar’'s nodule, as first described by Villar in 1886, is defined as the presence of endometrial

glands and/or stroma within the umbilicus.

endometriosis umbilical endometriosis Villar’'s nodule symptoms pain frequency

| 1. Introduction

It is a rare form of endometriosis with a frequency of around 0.4—4% of extragenital lesions 2l and around 0.5—
1% of all cases of endometriosis B4l and it has been reported that it represents 30-40% of cases of abdominal
wall endometriosis (AWE) [8l. Generally, UE presents with a red, purple, or black umbilical nodule with a diameter
ranging from 0.5 to 3 cm . According to Hirata et al. (2020), the risk of malignant transformation of UE is about
3% (2,

Two types of umbilical endometriosis(UE) have been described. Primary UE occurs in the absence of a surgical
history. Severe theories have been proposed, such as the migration of endometrial cells through the abdominal
cavity, the lymphatic system, or embryonic remnants in the umbilical fold (e.g., the urachus and umbilical vessels);
genetic predisposition; and immunologic defects . Romera-Barba et al., demonstrated that the disease occurs
after prolonged exposure to the metaplastic and environmental factors [, whereas secondary UE arises on scar
tissue following abdominal procedures such as laparoscopy [EZ. The distinction between primary and secondary
development of UE appears to be important for the understanding of the pathogenic mechanism of this disease
form [,

Hirata et al. 29 suggested guidelines for management of extragenital endometriosis and claims for umbilical
endometriosis that radical surgery with wide local excision represents the primary treatment. Surgical excision is
strongly recommended but with weak supporting evidence because of unknown long-term efficacy and
complications. In contrast, medical treatment is weakly recommended due to limited supporting data and lack of

studies comparing medical and surgical treatment for umbilical endometriosis.

| 2. Umbilical Endometriosis and Pathogenic Theory Proposal
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The results of this analysis show that UE represents about 21% of all the abdominal wall(AWE) cases: Most
lesions were primary UE (about 70%); a history of endometriosis was reported in almost one third of women of UE;
pelvic lesions co-existed in about 35% of the patients; and pain and catamenial symptoms were the most

commonly reported complaints.

Before discussing the results of this analysis, potential limitations should be considered. The selected studies
reported large differences in the number of UE cases, with less than 10 cases included in most of the studies.
However, effect of random fluctuation aside, the results of this analysis are largely consistent among different

studies, particularly among the largest ones.

Although, when planning the systematic literature search, articles published in three languages were potentially
considered, eventually the selected papers were almost all published in English, and only two in French 11112l and
one in Italian 28], Authors may be more prone to publish in an international, English language journal if results are
“newer”. Further, studies published before the year 1950 were excluded, as papers were sparse, frequently lacking

histological diagnosis, and differed in diagnostic criteria.

The results of this systematic review are consistent with the findings of previous literature reviews. For example, in
a review published in 2007 and including 122 patients with documented UE from 1966 to 2007 and 109 cases
reported before 1953, the mean age of the study population was 37.7 years, and 27% of cases had a history of

endometriosis 1.

Concerning symptoms, Calagna et al. [14] showed that intermittent pain in the umbilical area was the most common
complaint reported by 66.0% of the study women, whereas cyclic bleeding from the umbilical site was described by

43.3% of them. The researchers findings are consistent but slightly higher than their results.

The data emerging from the researchers review show that the post-operative recurrence rate of the UE is very low.
In fact, a total of 7/148 (4.7%, 95%Cl 2.3-9.4) recurrences were observed during a follow-up period ranging from

three to 92.5 months. This suggests that surgery is an effective treatment for this endometriotic lesion type.

An interesting finding of the present review is the fact that primary UE was the most common form; secondary was
the iatrogenic form, representing 31.6% of cases. A history of endometriosis was reported by 37.9% of women. In a
literature review published in 2015 (Calagna et al.) 14, the authors estimated that about 20% of cases of primary
UE had a diagnosis of pelvic endometriosis. In the present review, this figure is substantially higher, as concomitant
endometriotic lesions were observed in over one third of women who underwent pelvic visualization. This
observation offers some insights in the pathogenesis of UE. Primary endometriosis is obviously the disease form of

interest here, as the origin of secondary endometriosis is mainly iatrogenic.

In cases of isolated umbilical endometriosis, the disease might arise from metaplastic changes of urachal remnants
(131 Otherwise, in consideration of the frequency of UE among cases of AWE (21% in the researchers review), it

can be hypothesized that endometrial cells may stem from the umbilical cord at birth. According to Calagna et al.
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(2015) (24l inflammation of the tissues around endometriotic pelvic implant may favor the shedding of endometriotic

cells which may be transported through the venous vessels to the umbilicus.

However, when primary UE is associated with endometriosis at other, mainly pelvic, sites, the metastatic
hypothesis appears also plausible. Of note, the prevalence of endometriotic pelvic lesions co-existent with primary
UE was much higher than the usual estimates observed in the general premenopausal population L8718 Thjg
finding supports the possibility of a common etiological mechanism for the two disease locations because, if a
separate pathogenesis exists for UE, the unusually high frequency of concomitant pelvic lesions would be difficult

to explain.

If transtubal menstrual reflux is the origin of endometriosis, once in the pelvis endometrial cells might reach the
umbilicus and implant directly on its parietal peritoneal surface without necessarily entering the vascular or
lymphatic vessels. Indeed, a large body of evidence supports the notion that intra-abdominal endometriotic lesion
distribution is determined to a large extent by physiological and anatomical factors that favor endometrial cell

implantation (29,

Large bowel peristalsis combined with diaphragmatic respiratory movements, i.e., a physiologic factor, originate
hydrostatic pressure variations that convey the peritoneal fluid from the pelvis along the right peritoneal gutter to
the retro-hepatic and sub-phrenic area [21[22123] The falciform ligament, i.e., an anatomical factor, hampers the
transit across the midline from the right to the left sub-phrenic space [24[23l This explains the much higher
prevalence of right-sided diaphragmatic, hepatic, and pleural endometriosis lesions compared with left-sided ones

and could also elucidate the origin of UE.

In fact, once stuck by the falciform ligament, the peritoneal fluid containing free-floating endometriotic glands could
be funneled by this crescentic peritoneal fold and by the hepatic round ligament toward the intra-abdominal aspect
of the umbilicus, where endometriotic cells may eventually implant and infiltrate the overlying connective tissue.
The presence of a small peritoneal concavity creates a sort of niche that would further facilitate endometrial cells

implantation. This is also supported by reports of UE in women affected by umbilical hernia [281271(28],

Even in the hypothesis of peritoneal fluid ascending directly from the pelvis along the anterior abdominal wall,
endometrial cells would be channeled by the peritoneal folds created by the medial umbilical ligaments (obliterated
umbilical arteries) and the median umbilical ligament (obliterated uracus), which create two anatomic preferential

routes converging toward the umbilicus 221,

The pattern of dissemination of ovarian epithelial cancer cells might constitute a similar pathogenic model here.
Both hematogenous and lymphatic spread have been suggested as the physio-pathological mechanism to explain
umbilical metastases, the so-called Sister Mary Joseph’s nodules, from gynecologic cancers B39, However,
according to Hugen et al. (2021) B2, a local direct extension of cancer cells from the peritoneal aspect to the skin is

possible, as the umbilicus is a deep structure directly connected to the extraperitoneal tissue.
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Indeed, a contiguous extension of ovarian cancer cells from the peritoneal surface to the umbilical skin has been
demonstrated 2. Moreover, in a recent nationwide review of pathology records of umbilical metastases diagnosed
in the Netherlands between 1979 and 2015, almost three fourths of the 806 study patients were females and, in

these cases, umbilical metastases most frequently originated from the ovaries B2,

The peritoneal fluid conveyance hypothesis would be in line with evidence on endometriosis affecting the liver,
diaphragm, and pleura 29331341 and would add further support to the unifying mechanistic theory of endometriosis
as a disease originating from menstrual reflux and subsequent abdominopelvic distribution of lesions according to
specific local characteristics that facilitates implantation B2, If this is the case, primary UE should be considered
part of the “right hypochondrium complex” 29, Of note, this hypothesis would explain primary UE even in the
absence of co-existent pelvic implants, as the origin of ectopic umbilical endometriotic glands would be the

retrograde menstrual flow per se, independently of already extant pelvic localizations of the disease.

The sine qua non for the validity of this theory is the demonstration of a continuum of endometriotic infiltration
through the entire thickness of the umbilical scar with involvement of the parietal peritoneal layer, as shown in

Figure 1, Figure 2 and Figure 3.
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Figure 1. Endometriosis infiltrating the entire skin aspect of the umbilicus.

Figure 2. The umbilical peduncle is dissected down to the parietal peritoneum, which is included in the resected
tissue (a). Anatomical specimen of en-bloc resection of umbilical endometriosis from the skin aspect to the parietal

peritoneum (b).
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Figure 3. Pathology specimen after full-thickness omphalectomy for umbilical endometriosis. At scanning
magnification ((a), hematoxylin-eosin, 10x), foci of endometriosis are apparent, spanning from the deeper tissues
of the abdominal wall throughout the dermal layer (left to right). At higher magnification ((b), hematoxylin-eosin,
100x%), endometrial glands are identified in the stroma underlying the parietal peritoneal mesothelial surface

(arrows).

Future studies on UE should focus on detailed histopathology findings of those women who undergo en-bloc
omphalectomy. In addition, when laparoscopy is also indicated, a careful visual inspection of the diaphragm after
liver retraction by means of a blunt probe should be performed to identify concomitant endometriotic implants (281,
These measures would both help clarify whether UE originates from inside the abdominal cavity or is a purely skin

condition with a separate pathogenesis.
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