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The groin: an unusual
location of endometriosis—
a multi-institutional
clinicopathological study

INTRODUCTION
Inguinal endometriosis (IE) secondary to
involvement of the extraperitoneal
portion of the round ligament is a rare
condition, occurring in <1% of patients
with endometriosis. It is often confused
with other inguinal pathology and mostly
diagnosed on histological examination.1

The first case was described by Allen in
1896. Since then only individual cases or
small series have been reported.2

In this study, we report a retrospective
clinicopathological review of 42 cases of
pathologically proven IE, collected from
seven institutions, which is to the best of
our knowledge the largest series ever
published.

METHODS AND RESULTS
The surgical pathology databases of seven
institutions were searched for endometri-
osis. Only non-cutaneous and non-lymph
node IE was included. The clinical infor-
mation was extracted from the surgical
operating notes. Frozen section was
requested in only one case and was diag-
nostic for endometriosis. Fine needle
aspiration (FNA) was made in one other
patient and was reported as ‘suspicious
for malignancy’.

Included in the study were 42 patients
(three were pregnant) with a mean age of
35 years (range 20–53 years). Eleven lesions
were located on the left side, 29 on the right
side and the location was unknown in the

remaining two. Five patients had a prior
history of endometriosis involving vagina,
peritoneum, ovary and inguinal area.
Presenting symptoms included groin lump
(sometimes painful), periodic menstrual ten-
derness, hernia and cyst.
The endometriosis was suspected pre-

operatively in 13 cases, whereas the pre-
operative diagnosis in the remaining 29
patients was hernia (n=8), cyst (n=4),
enlarged lymph node (n=4), inguinal
tumour (n=1) bladder diverticulum (n=1)
and groin lump of unknown origin (n=11).
Eight patients underwent hernia repair.

In six patients, a nodule of variable size
was incidentally found in the hernia sacs.
In the remaining two, the round ligament
was found to be thickened and was
excised. Wide excision of the inguinal
lumps was performed in the remaining
cases. Follow-up was available in 14
patients. Recurrence occurred only once
three years after surgery. Four patients
underwent simultaneous laparoscopic
exploration of the pelvis, which revealed
in all of them coexisting ovarian
endometriomas.

PATHOLOGICAL FINDINGS
The inguinal lumps had a median diam-
eter of 3.36 cm (range 1–5 cm).
Macroscopically, the masses tended to be
firm, multinodular, sometimes red/tan to
brown with a cut surface demonstrating
cystic change and haemorrhagic foci
(figure 1A).
In all but one case, the lesion contained

both endometrial glands and stroma
(figure 1B). In one patient, only endomet-
rial-type stroma was present. Cystic dilata-
tion of the glands (figure 2A), fibrosis,
hemosiderin-laden macrophages and
inflammatory cells were all frequent find-
ings (figure 2B). There were prominent

decidual changes of the stroma (figure 3A)
in three pregnant women. Perineural
involvement was observed only once (figure
3B). No malignant transformation or dys-
plasia was found.

DISCUSSION
In this largest series of IE ever reported,
the preoperative diagnosis remains a clin-
ical challenge; it was suspected in only 13
out of 42 cases. IE can mimic the whole
range of inguinal pathology, such as incar-
cerated hernia, lymphadenopathy, suture
granuloma, abscess, haematoma, hydro-
coele of the inguinal canal and benign or
malignant either primary or metastatic
tumour.1 3

In approximately 20% of patients in
our series, IE was discovered inciden-
tally during hernia repair, which raises
the question of routine submission of
hernia sacs to pathological examination.
Taking into consideration the higher
percentage in other series (nearly 33%),
we think that pathological examination
of hernia sacs in women is necessary
and its benefits outweigh any other
considerations.1 2 4

Histology remains the cornerstone of
the diagnosis, based on the finding of
characteristic endometrial glands with
stromal cells within the fibrous connective
tissue. Stromal decidual changes may
occur in pregnancy or with progestogen
treatment.5

The correct preoperative diagnosis of
IE by FNA has rarely been reported, and
may be given as ‘benign epithelial lesion,
possibly endometriosis’.6 FNA was per-
formed only once in our series and was
reported as ‘suspicious for malignancy’.
When examining FNA aspiration from an
inguinal mass, the pathologist will hardly
think of the possibility of endometriosis

Figure 1 (A) Gross section of 4.5 cm deep multinodular firm mass with haemorrhagic areas. (B) Typical endometriosis with endometriotic slightly
dilated glands and stroma, surrounded by hyperplastic smooth muscles. H&E, original magnification ×50.
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given the rarity of groin location. The
presence of sheets or a multilayer of epi-
thelial cells with some degree of anisonu-
cleosis is an important diagnostic pitfall of
malignancy.

Perineural involvement was observed in
only one case, without any dysplasia or
malignant lesion. As it has been reported
in other non-neoplastic lesions (sclerosing
adenosis of the breast), perineural inva-
sion has been rarely encountered in other-
wise typical, benign endometriotic lesions
and does not seem to be of any clinical
significance.7

Malignant degeneration of IE is exceed-
ingly rare.8 Nevertheless, thorough sam-
pling of the inguinal lump is mandatory.
In our series, no dysplasia or malignant
changes were found.

As reported previously (90–94%), in
our series the right side was more com-
monly affected than the left (72%).2 The
right preponderance may be explained by
the asymmetrical lymphatic drainage in
favour of the right inguinal and femoral

region. Another reason could be that the
left round ligament may be protected by
the sigmoid colon.3

In toto surgical excision of the lesion
with minimal spillage is the treatment of

choice and reported to be curative.
Hormonal therapy has also been recom-
mended.2 Some authors recommend sim-
ultaneous laparoscopy in order to
evaluate concomitant pelvic and intra-
abdominal endometriosis.9 Frozen section
is indicated as it may facilitate the decision
to perform laparoscopy during the same
operative session. In our series, laparos-
copy revealed an ovarian endometrioma
in four patients.

Recurrence after adequate wide surgical
excision is rare.7 It occurred only once in
our series, after 3 years of surgery.
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Figure 2 (A) Endometriosis with cystic, haemorrhagic areas and fibrosis. H&E, original magnification ×25. (B) Hemosiderin-laden macrophages
and inflammatory cells. H&E, original magnification ×400.

Figure 3 (A) Prominent decidual change of endometrial stroma in a 40-year-old pregnant woman (20 weeks). H&E, original magnification ×200.
(B) Perineural involvement. H&E, original magnification ×100.

Take home messages

▸ Endometriosis should be included in
the differential diagnosis of all
inguinal masses in women of
reproductive age.

▸ Pathologists should bear inguinal
endometriosis in mind when
examining fine needle aspiration
samples from groin lumps.

▸ Pathological examination of hernia
sacs in women is advisable.

▸ Wide surgical resection is usually
curative. Thorough sampling of the
specimen is mandatory in order to
exclude malignant transformation.
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Crescentic and necrotising
glomerulonephritis: a rare
histological manifestation of
Alport syndrome

Alport syndrome (AS) is a generalised
inherited disease characterised by haema-
turia, progressive renal failure, sensori-
neural deafness and ocular abnormalities.1

X-linked AS, resulting from mutations of
the type IV collagen α5 (COL4A5) gene
encoding the type IV collagen α5 chain,
accounts for 85% of AS. To date, nearly
700 COL4A5 mutations have been
reported, with about 45% of them being
missense mutations. The remainder of the
patients with AS have autosomal recessive,
or rarely, an autosomal dominant inherit-
ance, both of which result from mutations
in the COL4A3 or COL4A4 gene.2

Diagnosis of AS relies on clinical presenta-
tion, immunohistochemical analysis of the
collagen α (IV) chains in the skin and/or
renal biopsy specimen, ultrastructural
changes of the glomerular basement mem-
brane (GBM) and genetic molecular
analysis.
An 11-year-old white male patient pre-

sented with palpebral oedema beginning
2 months before his first visit, with moder-
ate oedema and normotension being
observed in the outpatient clinic. Screening
laboratory tests showed serum proteins
3 mg/dL, albumin 2.6 mg/dL, proteinuria
>6 g/24 h, total cholesterol 450 mg/dL
(low density lipoprotein 309 mg/dL),
urinary red blood cells (+++), serum
creatinine 0.97 mg/dL and creatinine clear-
ance 86 mL/min/1.73 m2. The complement
components levels were within the normal
range and serological test results were nega-
tive (P-antineutrophil cytoplasmic autoanti-
body (P-ANCA), C-ANCA, antinuclear
antibody, anti-DNA and, anti-GBM). After
4 weeks of empirical treatment with pred-
nisone (80 mg/day) and a course of pulses
of methylprednisolone (three doses), due to
rapidly progressive glomerulonephritis
being suspected, the patient was posted for
a renal biopsy. This patient was the only
child of a marriage without a history of
consanguinity or renal diseases.
A formalin-fixed paraffin-embedded

biopsy was carried out, 3 mm sections
were cut and stained by H&E and the
periodic acid Schiff reaction and Masson’s
trichrome methods were used. Pieces of
renal cortex were processed for electron
microscopy, and semi-thin sections were
stained with toluidine blue and examined
by light microscopy in order to select the
appropriate glomeruli. Next, 50 nm

sections were cut, stained with uranyl
acetate and lead citrate and examined
with a Zeiss Leo 906 E electron micro-
scope equipped with a Megaview III
digital camera (Oberkochen, Germany).
For routine immunofluorescence evalu-
ation of the renal biopsy, one fragment
was embedded in optimal cutting tem-
perature medium and snap frozen in
liquid nitrogen. Then, 5 mm thick frozen
sections were cut and sequentially fixed in
acetone, after which they were washed
with phosphate buffered saline (PBS),
stained with fluorescein isothiocyanate-
conjugated antisera (Kallestad, Austin,
Texas, USA) against human immunoglobu-
lin G (IgG), IgM, IgA, C3, C1q and κ and
λ light chains diluted 1:20, washed in PBS
and mounted with buffered glycerol.
Furthermore, the expression of the α1
chain, α3 chain and α5 chain collagen
type IV was analysed using an Alport
Syndrome Staining Kit (ALPOC diagnos-
tics TM). Negative (without primary anti-
body) and positive (normal kidney)
controls were also analysed.

Histological examination revealed cellu-
lar crescents in four out of six glomeruli,
with extracapillary proliferation also being
present (figure 1A). Approximately 50%
of glomeruli revealed segmental necrosis
(figure 1B) and segmental mesangial
expansion with irregular enlargement of
mesangial stalks. Interestingly, lipid-laden
foam cells, considered to be a marker of
AS, were rarely found. Tubules were
normal except for the presence of occa-
sional red blood casts, and no significant
vascular changes were noted.

Ultrastructural examination of the glom-
erular capillary loops showed a diffuse and
abnormal architectural organisation of the
GBMs, characterised by frequent electron-
lucent areas with a frequently lamellated
and ‘basket-weave’ appearance in glom-
eruli with or without crescents (figure 1C).
No immune-type electron-dense deposits
were identified in different renal compart-
ments but there was an extensive
effacement of podocyte processes.
Immunofluorescence studies for IgG, IgA,
IgM, C3 and C1q and κ and λ light chains
revealed no significant deposition of these
reactants in the glomeruli, tubular base-
ment membranes or the interstitium.
Results of the α3 or α5 collagen IV immu-
nostaining were negative, contrasting with
the α1(IV) labelling of GBM and tubular
basement membranes (figure 2A–C).

Hypoacusia was confirmed by audiom-
etry, and DNA analysis using whole
exome sequencing confirmed that the
proband carried the c.G3508A mutation
in COL4A5, which is considered to be
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