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Introduction
 Implantation is a complex, chemically regulated process that requires synchronization between the
developing embryo and differentiating endometrium (Glasser 1991).
 Numerous studies have investigated potential markers
of endometrial receptivity as predictors of successful
implantation and, in doing so, have helped to define the
cellular and molecular mechanisms by which implantation
occurs.
 Cell adhesion molecules (integrin, mucin, and trophinin),
pinopodes, cytokines, L-selectin ligands, homeobox (HOX)
genes, growth factors, matrix metalloproteinases
and their inhibitors are reportedly involved in appositioning
and attachment.

Introduction
 Secondary infertility is associated with isthmocele in a wide percentage of cases (Gubbini,
2008; Gubbini, 2011; Donnez et al, 2008).
 Various hypotheses have been proposed to explain the association between subfertility and
the presence of a niche, and to define the knowledge gaps for future research perspectives:
 Detrimental environment for sperm penetration and implantation
 Physical barrier for embryo transfer and implantation

Detrimental environment for sperm penetration
and implantation

Niche-related accumulation of intrauterine fluid impairing implantation
Poor Endometrial Receptivity
The accumulation of intracavitary fluid related to the niche may impair embryo implantation, which is in
line with the known negative effect of intrauterine fluid in women with hydrosalpinx (Mansour et al.,
1991; Akman et al., 2005; Strandell et al., 2001).

There is a poor endometrial receptivity in patients with isthmocele
 Abnormal expression of key molecules in the endometrium important for implantation
 The presence of Inflammatory response such as elevation of IL-2 and TNF-α
 Decreasing of leukemia inhibitory factor, CSF, integrin αv β3, and HOX gene expression,
 Lower levels of proteins and increasing of cellular or infectious debris, lymphocytes, and other
components, prostaglandins, leukotrienes and catecholamines all of which may have deleterious
inflammatory and affect implantation
 Significant lower endometrial and subendometrial blood flow

The presence of niche fluid and
chronic inflammatory disturb and/or
prevent contact between the embryo
and the endometrial surface.

Niche-related accumulation of intrauterine fluid impairing implantation
Iron storage in intrauterine macrophages
 Some authors have postulated that accumulation of blood may lead to degradation of
haemoglobin in the uterine cavity, resulting in a higher iron exposure, which is known
to be embryotoxic (Van Langendonckt et al., 2002; Lousse et al., 2009).

 Similar to patients with endometriosis Iron storage is statistically significantly increased
in uterine macrophages of patients with isthmocele and iron accumulation in macrophages
may severely compromise their function as a result of excessively increased production of
reactive oxygen species (ROS) and enhanced activation of the pro - inﬂammatory transcriptional
factor nuclear factor-kappa B (NF-kB) (19).
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Iron metabolism by macrophages. Macrophages acquire most of
their iron by phagocytosing red blood cells or endocytosing the
hemoglobin–haptoglobin complex. Proteolytic digestion of
hemoglobin liberates heme, which is catabolized by heme
oxygenase (HO) to produce reactive iron. The free iron released is
then incorporated into macrophage ferritin or returned to the iron
transporter transferrin in peritoneal ﬂuid. Hepcidin may regulate
iron metabolism by macrophages via inhibiting iron efﬂux through
ferroportin (FPN).

Altered immunobiology and/ or increased inflammation when a niche is present
Effect of cesarean delivery on the endometrium
One study evaluating immunology using histology found changes and noted that the most significant
alteration at the scar site were fewer leucocytes and less vascularization than in the endometrium of the
unscarred uterus (Ben‐Nagi et al., 2009).
Objective: To compare endometrial tissue samples from cesarean scar (CS) sites and from the posterior
uterine wall to better understand the pathophysiology of implantation into a CS.
Method: Endometrial samples were taken from both a CS site and the posterior wall premenopausal
women with CSs, and from the posterior wall in premenopausal women who had spontaneous vaginal
deliveries (SVDs) only. Sampling was done under continuous abdominal ultrasound guidance, on cycle day
11. Cell proliferation, leukocytic infiltration and histology of endometrium were studied. [8 women with CSs
and 14 who had SVDs only]

Altered immunobiology and/ or increased inflammation when a niche is present
Effect of cesarean delivery on the endometrium
Results: In the secretory phase, there were significantly fewer leukocytes at CS sites than in the
endometrium of women who had SVDs only (P<0.05). Significant differences in leukocytic infiltration and
cell proliferation between the proliferative and secretory phases were only found in women who had SVDs
only (P<0.05).
Dating : Discrepancies in cycle timing were observed for 2 (18%; 95% CI, 5–48) of the 11 women with CSs.
In one woman, the endometrium was in the late secretory phase at the CS site and in the proliferative
phase in the center of the posterior wall. In the other woman, the endometrium was in the early secretory
phase at the CS site but showed features of the mid-secretory phase in the posterior wall.

Conclusion: The most significant alteration
noted at the scar site was fewer leukocytes,
and less vascularization, than in the
endometrium of the unscarred uterus.

Histological Findings

Histologic Findings of Uterine Niches on Unscarred Endometrium
1- The surface epithelium was thin, long and basophilic
2- The endometrial stroma contained stromal cells, a small number of lymphocytes, macrophages,
connective tissue fibers and blood vessels
3- The presence of apoptotic cells among epithelial cells
4- Within the stroma, wide capillary vessels and widespread edematous areas were also observed
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Histologic Findings of Uterine Niches
Histology of scarred endometrium ( cases series description)

 Eight patients were retrospectively studied for their histologic characteristics for
symptomatic uterine niches.
 Six patients were treated by hysterectomy due to persistent symptomatology of
abnormal uterine bleeding and two were treated by niche resection.
 Three patients had three CSs, three had two CSs, and two had one CS in their history.
The mean interval between the first and the last CS was 3.3 years.
Six patients were treated by hysterectomy due to persistent symptomatology of abnormal
uterine bleeding.

Histologic Findings of Uterine Niches
Histology of scarred endometrium

 Clinically, the main symptom associated with uterine niches is postmenstrual spotting, but
dysmenorrhea, dyspareunia, chronic pelvic pain, and infertility are also described
(Raimondo, 2015; Vervoort 2018).
 The aim of the study is to describe the histologic features of a niche case series and
review the relevant literature providing a summary of most of the necessary niche
concepts for pathologists.

Histologic Findings of Uterine Niches
 Most uterine niches harbor endocervical mucosa, often cystically dilated and/or an atrophic or
disorganized.
 Regenerative epithelial atypia and fibroblastic stromal reaction are frequent features.
 No granulomatous reaction, important inflammation, or hemorrhage is seen.
 CS scars without niche formation do not harbor endocervical mucosa or inclusion cysts, fibroblastic
stroma, or regenerative atypia.

The macroscopic aspect of a uterine niche at its sagittal plane, showing cystic lesions extending
deeply in the uterine wall and almost reaching the paracervical tissue. B, Low magnification of the
same section showing endometrial-type mucosa at the proximal edge and cystically dilated
endocervical mucosa at the distal part (hematoxylin, eosin, safran, ×3).

Cesarean scar pregnancy
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Cesarean scar pregnancy

• Cesarean scar pregnancy (CSP) is a late serious complication of cesarean section.
• In a study, the expression of integrin β3 and LIF in the decidua of women with CSP (20 cases)
and normal pregnancies (20 cases) was studied.
• Most of the integrin β3 and LIF positive cells were located in glandular epithelium.

integrin B3

LIF

in scarred endometrium in CSP > unscarred
endometrium in CSP

in scarred endometrium in CSP > unscarred
endometrium in CSP

in site of scar in CSP > in site scar in normal pregnancy

in site of scar in CSP > in site scar in normal
pregnancy

in site of scar in CSP similar with the uterine cavity in
normal pregnancy

in site of scar in CSP lower than with the uterine
cavity in normal pregnancy

Accumulation of mucus and old blood in the niche, which may impair sperm penetration

sperm are stored in the cervix. The mucus
and fluid accumulation in these large niches
and uterus may impair penetration of sperm
cells and thus embryo implantation.
Human sperm capacitation occurs in the
cervical mucus.
The presence of blood in the cervix may
cause impaired sperm-mucus interaction for
immunological reasons.
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