ARCUATE UTERUS IDENTIFIED ON PELVIC MRI: A NORMAL VARIANT
MIMICKING SEPTATE UTERUS
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Abstract

Background: Accurate differentiation of Miillerian duct anomalies is a critical component of
infertility assessment. Septate uterus is associated with adverse reproductive outcomes and
often requires surgical correction, whereas arcuate uterus is considered a benign anatomical
variant with no proven clinical significance. Magnetic resonance imaging (MRI) offers
superior characterization of uterine morphology, enabling precise diagnosis.

Case Presentation: A 35-year-old woman undergoing infertility evaluation was referred for
pelvic MRI due to suspected septate uterus. MRI demonstrated a normal external uterine
fundal contour with a smooth, broad concave indentation of the endometrial fundus measuring
less than 1 cm. No fibrous septum or cavity division was identified, findings consistent with
an arcuate uterus. Both ovaries were normal, and a small amount of physiologic pelvic free
fluid was present.

Conclusion: This case underscores the pivotal role of MRI in distinguishing arcuate uterus
from septate uterus during infertility work-up. Accurate imaging diagnosis prevents
unnecessary surgical intervention and allows appropriate reproductive counseling.
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Introduction

Miillerian duct anomalies (MDAs) comprise a heterogeneous group of congenital uterine
malformations resulting from abnormal development, fusion, or resorption of the
paramesonephric ducts during embryogenesis. These anomalies may alter uterine morphology
and are clinically relevant in the context of infertility, recurrent pregnancy loss, dysmenorrhea,
and adverse obstetric outcomes. Precise classification is essential, as management and
prognosis vary substantially among different anomaly types. However, overlapping
morphologic features often complicate diagnosis, particularly when imaging fails to
adequately assess both the endometrial cavity and the external uterine contour (1).

The arcuate uterus represents a mild deviation within the spectrum of normal uterine anatomy
rather than a true congenital malformation. It is characterized by a shallow, broad concavity of
the endometrial fundal surface caused by minimal midline septal resorption failure. Unlike



septate or bicornuate uteri, the arcuate uterus preserves a normal external fundal contour and
has not been consistently associated with impaired fertility or adverse pregnancy outcomes.
Nevertheless, its subtle appearance may mimic a partial septum, particularly on suboptimal
imaging planes or limited modalities, leading to frequent misclassification and overtreatment
(2,3).

Pelvic MRI is widely regarded as the reference standard for evaluation of MDAs owing to its
excellent soft-tissue contrast, multiplanar capability, and reproducibility. Crucially, MRI
allows simultaneous assessment of both the internal uterine cavity and the external serosal
contour, a cornerstone of modern classification systems including the ASRM 2021 and
ESHRE/ESGE frameworks. In arcuate uterus, MRI typically demonstrates a smooth fundal
indentation measuring less than 1 cm with an otherwise normal convex or flat external
contour—features that reliably differentiate it from septate uterus, in which a fibrous or
fibromuscular septum extends >1 cm toward the uterine cavity (4-6).

With the increasing use of MRI in infertility evaluation, recognition of the arcuate uterus as a
benign variant is essential to avoid misdiagnosis and unnecessary surgical intervention. This
case report illustrates the MRI appearance of an arcuate uterus initially suspected to be septate,
highlighting key diagnostic features and emphasizing the importance of accurate morphologic
interpretation.

Case Presentation

A 35-year-old woman was referred for pelvic MRI following ultrasound suspicion of a septate
uterus during infertility evaluation. She reported no history of recurrent pregnancy loss,
dysmenorrhea, or other gynecologic symptoms. MRI was performed using standard pelvic
protocols with high-resolution T2-weighted sequences in axial, sagittal, and coronal planes,
without intravenous contrast.

Imaging Findings

MRI demonstrated a normal uterine size and configuration with a preserved external fundal
contour. A smooth, broad concave indentation of the endometrial fundus measuring less than 1
cm in depth was identified. No fibrous septum, muscular ridge, or division of the uterine
cavity was present. The uterine cavity appeared single and undistorted.

Both ovaries were normal in size and morphology, containing multiple follicles appropriate for
age. A small amount of physiologic free fluid was noted in the rectouterine pouch.



Figure 1 a) and b). Axial T2-weighted pelvic MRI images (a, b) demonstrate a smooth, broad
concave indentation of the endometrial fundus measuring less than 1 cm in depth (white
arrow), with preservation of the external uterine contour. No fibrous or muscular septum is
identified, consistent with an arcuate uterus.

Discussion

Although the arcuate uterus is now widely accepted as a normal anatomical variant, it remains
a frequent source of diagnostic ambiguity. Earlier classification systems, including the original
1988 ASRM framework, categorized arcuate uterus as a mild resorption defect. Contemporary
consensus, reflected in the ASRM 2021 update, recognizes it as a benign variant without
demonstrable impact on fertility or pregnancy outcomes (1,5). Accurate differentiation from



septate uterus is critical, as the latter is associated with increased risk of miscarriage and may
warrant hysteroscopic septum resection.

Diagnostic challenges arise particularly when imaging techniques inadequately visualize the
uterine fundal contour. Two-dimensional ultrasound, although widely available, is limited by
operator dependency and restricted evaluation of the external uterine surface.
Three-dimensional ultrasound improves diagnostic accuracy but remains less accessible and
susceptible to technical limitations. MRI therefore serves as a decisive problem-solving
modality, offering reproducible, high-resolution assessment of both internal cavity
morphology and serosal contour (3,6).

In arcuate uterus, MRI consistently demonstrates a shallow, broad endometrial indentation
measuring less than 1 cm, in the absence of an external fundal cleft. In contrast, septate uterus
is defined by a fibrous or fibromuscular septum extending >1 c¢m into the uterine cavity, with
preservation of the external contour. Applying these criteria helps prevent misclassification,
which has been repeatedly highlighted in radiologic and gynecologic literature, and avoids
unnecessary hysteroscopic intervention, thereby reducing avoidable anaesthetic and
perioperative risk (2,7).

The ESHRE/ESGE classification, while valuable for standardization, has been criticized for
increased sensitivity and potential overdiagnosis of septate uterus when internal cavity
measurements are emphasized without equal consideration of the external fundal contour. The
ASRM 2021 classification addresses this limitation by reinstating indentation depth thresholds
and explicitly defining arcuate uterus as a normal variant. MRI is uniquely suited to apply
these criteria accurately, reinforcing its central role in equivocal cases.

The present case fulfills all ASRM 2021 criteria for arcuate uterus: a normal external uterine
contour, an endometrial fundal indentation less than 1 cm, and absence of a true septum.
Recognition of these features allowed confident exclusion of septate uterus and avoidance of
unnecessary intervention.

Conclusion

Arcuate uterus represents a benign anatomical variant without established reproductive
significance. Accurate distinction from septate uterus is essential, particularly in infertility
evaluation. MRI provides reliable assessment of uterine morphology and fundal contour,
enabling precise classification and preventing unnecessary surgical treatment and related
anaesthetic risk. Awareness of this normal variant is crucial for both radiologists and clinicians
to ensure appropriate patient counseling and management.
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