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Abstract
Introduction and hypothesis This study aims to elucidate
and expand current knowledge of the uterosacral ligament
(USL) from a surgical viewpoint.
Methods Studies were performed on 12 unembalmed
cadaveric pelves and five formalin-fixed pelves.
Results The USL, 12–14-cm long, can be subdivided into
three sections: (1) distal (2–3 cm), intermediate (5 cm), and
proximal (5–6 cm). The thick (5–20 mm) distal section,
attached to cervix and upper vagina, is confluent laterally
with the cardinal ligament. The proximal section is diffuse
in attachment and generally thinner. The relatively unat-
tached intermediate section is wide, and thick, well defined
when placed under tension, more than 2 cm from the ureter
and suitable for surgical use. The strength of the USL is
perhaps derived not only from the ligament itself, but also
from the addition of extraperitoneal connective tissue.
Conclusions The USL can be subdivided into three
sections according to thickness and attachments with the
intermediate section suitable for surgical use, particularly
for vaginal vault support.
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Introduction

The uterosacral ligament (USL) has become an increasing
focus of interest in terms of its use for surgical support in
the management of pelvic organ prolapse [1–11]. Intraper-
itoneal techniques used to date [1–9] are known to carry the
risk of neurovascular or ureteric damage with extraperito-
neal techniques in development [10–12] seeming to be at a
lesser risk. There have been some previous studies to
identify the USL’s anatomical relationships, in particular, to
the ureter, to improve surgical safety [13, 14]. There has
been no systematic mapping of the USL including the total
length and relative lengths of different sections. Previous
descriptions [13–15] have divided the USL into three
segments, cervical, intermediate, and sacral, without clear
justification for making them “equal” in length. In terms of
total length, the only one cited we could find was a mean
cranio-caudal length using MRI studies [16] of 21±8 mm
(range 10–50 mm).

The published descriptions of the anatomy of the USL
have differed widely. The proximal attachment has been the
subject of controversy with some believing it connects to
the sacrum [13–15] while others postulating an attachment
to the sacrospinous ligament and coccygeus [16]. While
some authors [13, 15], distinguish between the USL and the
so-called (as there is controversy over terminology)
cardinal ligament (CL), others [10, 17] refer to a less
defined “uterosacral-cardinal ligament complex”. The sur-
gical literature has noted the USL to be a dense, strong
band of connective tissue. However, cadaveric and histo-
logical studies have generally demonstrated no condensed
ligamentous structures [17].

There is some consensus on the USL’s neurovascular
contents. The lateral and deeper aspects of the USL and the
CL have been shown to contain large nerve trunks and
ganglia from the superior hypogastric plexus [18]. The S1–

D. Vu : B. T. Haylen :K. Tse
School of Medical Sciences, University of New South Wales,
Kensington, NSW, Australia

A. Farnsworth
Douglas, Hanly Moir Pathology,
North Ryde, NSW, Australia

B. T. Haylen (*)
Suite 904, St Vincent’s Clinic,
438 Victoria Street,
Darlinghurst 2010 NSW, Australia
e-mail: haylen@optusnet.com.au

Int Urogynecol J (2010) 21:1123–1128
DOI 10.1007/s00192-010-1147-8



S4 trunks of the sacral plexus, not the pudendal nerve, have
been deemed to be vulnerable to injury during a uterosacral
suspension procedure [19].

Our aim is firstly to elucidate the macroscopic aspects of
the USL including its total length, an appropriate division
into sections, and the relative lengths of these sections, as
well as the USL proximal and distal attachments, including
its distal confluence with the CL. We also intend to review
established findings on the neurovascular relations of the
USL. From this analysis, we will make surgically relevant
anatomical conclusions, particularly in regard to vaginal
vault support at pelvic reconstructive surgery

Materials and methods

There were three aspects to our studies of the USL: [1]
Observations were made on ten unembalmed cadaveric
pelves when they were dissected for the purpose of teaching
gynecology trainees; [2] Dissection was carried out on two
unembalmed cadaveric pelves; [3] Dissection was also
carried out on five formalinized hemipelves. All the cadavers
were bequeathed to the Department of Anatomy, School of
Medical Sciences, University of New South Wales, Sydney,
Australia for scientific and teaching purposes. Only one
pelvis was known to be nulliparous from the donor’s medical
records; the remaining pelves did not have parity recorded on
files but had parous cervical appearance. None of the
dissected cadavers had evidence of previous pelvic surgery.

Terminology

One cause of confusion in the description of the USL in the
literature has been a lack of rigorously defined terminology.
In this paper, anatomical terminology is used to describe
relations and direction. The sacrum is described as posterior
and the pubic symphysis anterior. The iliac crest is
described as being cranial to the pelvic floor. As to
attachments of the ligaments, their attachment [1] to the
sacrum is described as sacral or proximal (closer to the axis
of the body) and [2] to the cervix as cervical or distal
(further from the axis of the body).

Dissection of the unembalmed pelves

Fresh frozen cadavers were cut above the iliac crest and the
gastrointestinal tube excised just proximal to the rectosig-
moid junction to facilitate the study of relations of the USL.

Anterior traction was applied to the uterine fundus to
accentuate the sacrouterine folds (also known as rectouterine
folds), and the peritoneum was incised along the crest of the
peritoneal folds. Peritoneum was carefully dissected off the
underlying structures, on both the anterior and posterior

surfaces of the fold, from the incision caudally down to the
pelvic floor. Care was taken to preserve all the connective
tissue and neurovascular structures lying deep to the perito-
neum. The peritoneum was peeled off caudally to the pelvic
floor and laterally to expose the entire lateral pelvic wall from
the sacrum to the pubic symphysis. Fat was carefully removed
to expose the connective tissue and neurovascular structures.
The entire USL was identified; its appearance, attachments,
and relations with surrounding structures were noted.

Dissection of the embalmed hemipelves

The embalmed pelves were sectioned at the median plane.
Dissection began from the median plane, and the peritoneum
was carefully detached to expose the underlying structures
from the midline to the lateral pelvic wall, leaving intact the
underlying connective tissue and neurovascular structures.
The appearance of the USL, its attachments, and the relations
of the ligament with surrounding structures were noted.

Measurements were taken with a flexible ruler, and
readings were recorded to the nearest 0.1 cm.

Results

When traction was applied to the uterine fundus, the
sacrouterine peritoneal folds always extended from the corner
of the uterus to the sacrum up to the level of the second or first
sacral segment (Fig. 1). It draped the USL, but it extended
much further cranially than the latter. When the peritone-
um was incised at its crest, it was evident that the strip of
the fold from the crest was only a duplication of the
peritoneum.

The USL was considered to begin when connective
tissue was first encountered as the peritoneum was “peeled”
off from the incision. The general direction of the ligament
was from the cervico-vaginal junction, curving posteriorly
on the side of the rectum, to reach the sacroiliac joint.

Three sections of the USL

The total length of the USL ranged from 12 to 14 cm.
Based on the thickness and attachments of the ligament, it
can be subdivided into three sections: distal (cervical),
intermediate, and proximal (sacral; Fig. 2).

The distal (cervical) section was the thickest portion
(Fig. 2). At the edge of the cervix and vagina, it was fused
with the CL (Figs. 2 and 3). When it became separated
from the latter, it measured 20–30 mm in vertical length
and 5–20 mm in thickness. Macroscopically, this distal
section was made up of dense connective tissue containing
small blood vessels and small branches of the hypogastric
plexus.
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The intermediate section averaged 5 cm in length and
5 mm in thickness (Fig. 4), and it thinned out gradually as it
progressed posteriorly. It was best seen when anterior
traction was applied to the uterus.

The proximal (sacral) section was on average 5.5-cm
long but was variable in thickness (up to 0.5 cm) and
appearance. This section was consistently discernible as a
thin sheet of connective tissue with no clear fibrillar
appearance. In three hemipelves, the ligament was a thick

and dense ligamentous structure, with clear parallel bundles
similar to the appearance of ligaments of large joints. In all
specimens, the ligament was thin at its free border and
thicker closer to the pelvic floor, this thickness difference
being more pronounced in the three instances with dense
ligamentous appearance.

Attachments of the USL

Cervical attachment

The USL was found attached to the cervix and vaginal vault
in all pelves of this series. Its attachment was mostly but
not exclusively on the posterior aspect of the cervico-

Fig. 2 The uterosacral ligament can be subdivided into three sections:
distal (cervical), intermediate, and proximal (sacral) sections. Its
cervical attachment was fused with the cervical attachment of the
cardinal ligament

Fig. 3 Lateral to the fusion of the uterosacral ligament and the
cardinal ligament at the edge of the cervix and vaginal dome, the two
ligaments followed different directions to reach the pelvic wall

Fig. 4 The intermediate section of the uterosacral ligament averaged
5 cm in length and 5 mm in thickness, thinning out gradually as it
progressed posteriorly. It is best seen when anterior traction is applied
to the uterus

Fig. 1 When anterior traction was applied to the uterus, the
sacrouterine peritoneal folds which draped the USL became prominent
and extended to the level of the first or second sacral segment. Obt
obturator artery
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vaginal junction. It also spreads to the lateral aspects of the
junction, where its fibers were seen to interlace with the
attachment of the CL. The two ligaments appeared to fuse
together into one single unit and were not easily separated
from each other for a distance of 2 cm from the lateral
aspect of the cervix. Beyond that point, the CL remained a
thick bundle of connective tissue which ran postero-
laterally to a broad triangular area of attachment on the
lateral wall of the pelvis, the apex of the triangle reaching
as high cranially as the point where the internal iliac artery
began to branch. The USL continued posteriorly on the
medial side of the CL as a well-defined discrete bundle of
connective tissue (Fig. 3).

Sacral attachment

In all pelves, the ligament could be traced posteriorly to its
attachment over the area of the sacroiliac joint and the lateral
edge of the sacrum. It was not attached directly to the joint or
the sacrum, only to the overlying fascia. It extended vertically
from the sacrococcygeal joint to the level of the third piece of
the sacrum. The upper border of the ligament was very thin,
covered by the sacrouterine peritoneal fold which extended
further cranially to the level of the second piece of the
sacrum, or to the first piece of the sacrum in two
hemipelves. The attachment to pelvic fascia was mainly
over the sacroiliac joint and the sacrum, but it also spreads
as a thin extension, from the pelvic sacral foramina
medially to the fascia overlying piriformis and levator ani,
about 5 cm lateral to the sacroiliac joint. Caudally, it
spreads out over the fascia overlying the levator ani
muscle. The sacral portion of its inferior border appeared
to continue into the so-called (again some controversy on
terminology) lateral ligament of the rectum.

Relations of the USL

Relation with the ureter

The ureter entered the lesser pelvis at the bifurcation of the
common iliac artery, crossed the uterine artery at the base of
broad ligament, and then ended anterior to the cervix to
reach the base of the bladder. At the cervix, it was located
anterior to the CL and was on the average 0.7–1 cm lateral
to the cervix. The ureter therefore was located in a plane
anterior to the USL, and when measured along the free
border of the ligament, it was 2–3 cm from the cervical
attachment of the ligament (Fig. 5).

Relations with neurovascular structures

The sacral attachment of the USL was just lateral to the
sacral sympathetic trunks and ganglia and the emergence

of the sacral nerve roots S2, S3, and S4. The medial
aspect of the ligament lying against the rectum was
mostly fibrous. The pelvic splanchnic nerves and the
hypogastric plexus were found on the lateral side of the
ligament after teasing off the fibers from its rectal side.

The arteries and veins were on a plane even more lateral
to the neural plane (Fig. 6). The sacral portion of the USL
spreads caudally toward the lateral ligament of the rectum,
which was a band of connective tissue accompanying the
middle rectal artery as it reached the rectum from its origin
from the internal iliac artery. The middle rectal artery was
thus located close to the caudal border of the sacral section
of the USL. At the level of the upper border of the sacral
section, but lateral to it, were the superior gluteal artery and
vein. They were more closely related to the pelvic
attachment of the CL and 4–5 cm lateral to the USL.

Discussion

In order to reappraise macroscopically the structure,
relations, and attachments of the USL, traditional method
of dissection was used, similar to the method described by
the comprehensive study of Blaisdell [14]. Our findings
concurred with his macroscopic observations, but we have
gone further to clarify the layered organization of the
neurovascular structures in the USL.

We see our study as the first to cite the overall and sectional
USL length on the basis of thickness and attachments. While
we agree with the sectional names, proximal (sacral),
intermediate, and distal (cervical) used in previous series
[13, 15], we do not see them as “equal” sections in length. In
terms of overall cranio-caudal length, our “direct anatomical”
measure of 12–14 cm is different to the equivalent
measurement of 21±8 mm on axial MRI scans [16].

Fig. 5 A schematic diagram of the pelvis viewed from above showing
the three parts of the uterosacral ligament and its relations with the
cardinal ligament near the cervix
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Our study clarifies the USL attachments from the
descriptions in previous studies [13–16]. While there is a
consensus on its distal attachment to the vaginal dome and
neighboring cervix, the nature of the confluence of the
USL with the CL over a length of around 2 cm from the
lateral aspect of the cervix and the subsequent separation
of the ligaments into separate entities have not been
highlighted. According to the 1998 Terminologia Anatomica
and recent efforts to re-classify the pelvic connective tissue,
these two “ligaments” belong to two groups of fascia [20,
21]. We would not favor the term “uterosacral-cardinal
ligament complex” [10, 17] as a global term for the two
“ligaments.”

Our study offers a more comprehensive description of
the sacral attachment of the USL, which has so far differed
widely in the literature. Many factors could explain the
discrepancies. Definition is the first factor. When the USL
is defined as synonymous with sacrouterine fold (or
rectouterine/sacrogenital fold), then its sacral attachment
extends to the first segment of the sacrum [22]. When the
ligament is considered as part of the endopelvic fascia, the
proximal attachment will be even more arbitrary and
widespread transversely [23, 24]. Another factor is the
author’s opinion on how much connective tissue would be
considered as the ligament. In this series, when the
sacrouterine peritoneal fold was opened, the underlying
connective tissue appeared a few centimeters caudal to the
fold and thickened gradually. The ligament began where the
connective tissue was of noticeable thickness. As this point
was relatively arbitrarily defined, the attachment and extent
of the ligament would vary in different descriptions. The
findings of our dissections do not concur with the
conclusion of Umek et al. [15] whose series of MRI images
of 82 subjects indicated that the USL was attached to the
sacrospinous ligament and coccygeus muscle in 82% of

cases, to the piriformis muscle in 11%, and to the sacrum in
only 7%.

We generally support previous descriptions of the
ureteric relations of the USL [13]. The separations of USL
from ureter (0.7–1 cm from the cervical section of the USL
and 2–3 cm from the intermediate section) are similar to the
findings of Buller et al. ([13] – 0.9±0.4 and 2.3±0.9 cm,
respectively).

We also agree, in general, with previous descriptions of
the neurovascular relations of the USL [25–29]. In our
series, there was a clear “layering” of neurovascular
structures in the ligament (Fig. 6), especially in its proximal
section: The medial layer was almost entirely composed of
connective tissue, the middle layer was the neural plane,
and the most lateral layer was the vascular plane. Butler-
Manuel et al. [25] had first noted the greater predominance
of neural tissue in the middle and lateral thirds of the USL.
The hypogastric plexus is formed at an area anterolateral to
the rectum [26] and lies on the lateral surface of the
ligament [25]. Sutures place in this section, especially
beginning from the medial side with poorly controlled
depth, could damage the hypogastric plexus on its lateral
side [25] and may even entrap the sacral nerve trunks S2–
S4 [19] especially if the sutures are placed lateral to the
ligament or too close to the pelvic wall [27].

The importance of the USL as a uterine support has been
highlighted [30]. Its intermediate section appears to be the
safest section for surgical fixation. Most commonly, this
would be for vaginal vault fixation in pelvic reconstructive
surgery. It is thick and strong in our series; it contains
predominantly connective tissue [13], and it has the lowest
count of nerve fiber bundles. In our series, it is again farther
from the ureter than the cervical section and farther from
the sacral nerve trunks and the pelvic splanchnic nerves
than the sacral section.

The appearance of the ligament has been described as
strong bands of connective tissue [13, 19]. In this series,
most of the ligaments had the appearance of a membrane of
connective tissue with no obvious fibrillar arrangement.
Only in three hemipelves did the caudal part of the ligament
has a strong ligamentous appearance and, even in those
cases, only in their caudal half. This observation concurs
with previous reports which found no true microscopic
evidence of an organized condensed ligamentous structure
[17] except for a small percentage of the specimens studied
[24]. However, it has been proven that the USL has
adequate tensile strength to serve as a good support for
vaginal vault fixation [13]. In a series of 14 hemipelves,
Cole et al. [24] noted poorly organized connective tissue
with sparse collagen fibers and low cellularity in most of
the specimens, except for three specimens which had a
clearly ligamentous structure with organized collagen fibers
and interspersed elastic fibers.

Fig. 6 This dissection demonstrated the layering of the anatomical
structures contained within the uterosacral ligament, from medial to
lateral: connective tissue, nerves, and vessels
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Conclusion

While the USL has taken many different guises under the
pens of different authors for decades, we believe its sections
and proximal and distal attachments can be clearly
described. Our findings on neurovascular relations are
largely consistent with previous studies. The intermediate
section merits consideration for surgical use, e.g., vaginal
vault fixation, on the basis of its strength and safety. While
some have even questioned the term “ligament” because
there rarely has been histological evidence that it has an
orderly organization of collagen and elastic fibers of a
ligament, it has been proven to have a tensile strength and
has served as a good support for vaginal vault fixation. It is
probable that its strength derived also from the surrounding
extraperitoneal connective tissue and endopelvic fascia that
is included in any uterosacral suspensory sutures.

Conflicts of interest None.
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