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INTRODUCTION

Supernumerary ribs are a well-documented congenital anomaly that can occur at
any point of the vertebral column, most commonly in the cervical or lumbar region.
However, accessory ribs found in the sacrococcygeal region are exceptionally rare
and may be difficult to distinguish from other bony manifestations of the pelvic
girdle. During cadaveric dissection, a pair of sacral “ribs” were found projecting
from the left posterolateral sacral region. The bony projections shared a broad base
from the posterior sacrum. The projections followed an anteroinferior trajectory,
mimicking the thoracic rib structure. Computed tomography (CT) revealed further
bony anomalies, including bilateral ossifications embedded in the sacrotuberous
ligament, and a blunt bony protrusion extending toward the ischial spine. Most
documented supernumerary ribs in the lumbar and sacrococcygeal regions are
asymptomatic and are incidental findings in radiographic studies during the explo-
ration of other medical complaints. Correlated symptoms mentioned in the litera-
ture include pelvic pain and decreased hip range of motion, with potential obstetric
complications. Owing to their asymptomatic nature, sacral ribs may be underre-
ported. The primary aim of this report is to provide a detailed description of these
sacral “ribs” in the unique setting of a cadaveric dissection supplemented with
medical imaging to enhance visualization. (Folia Morphol 2024; 83, 2: 472-477)
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form the sacrum’s lateral masses [4]. The costal pro-

The phenomenon of accessory ribs is well de-
scribed in the anatomical and clinical literature;
however, reports of supernumerary ribs in the sac-
rococcygeal region are exceedingly rare [28]. Du-
ring typical development, skeletal elements of the
vertebral column and ribs derive from the ventral
and medial sclerotomal components of somites [13].
Costal processes of the thoracic vertebrae give rise to
ribs, while the costal processes in the sacral region

cesses of the cervical spine fuse with the transverse
processes to form the transverse foramina [4]. In
a review, Spadlinski et al. reported the typical pre-
valence of cervical ribs to be less than 3% but varied
broadly between ethnic groups [28]. Cervical ribs,
which usually arise from C7 and often fuse with the
first rib, are associated with symptoms of thoracic
outlet syndrome [3]. A large meta-analysis of 141
studies revealed that cervical ribs were found in al-
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Figure 1. Dissection of the left gluteal region; GMed — gluteus
medius muscle; GT — greater trochanter; IT — ischial tuberosity;
arrowheads — sacral “ribs”; asterisks — sciatic nerve.

most 30% of patients with thoracic outlet syndrome,
highlighting the clinical significance of this atypical
anatomy [12]. Lumbar ribs typically occur in more
rostral lumbar regions and are frequently coincident
with lumbarization of the S1 vertebra [21]. Reports of
lumbar rib prevalence range from as low as 0.04% to
as high as 16% [18, 29]. There is no consensus on the
prevalence of ribs originating from the sacrococcygeal
spine, and case reports are sparse. Rib-like osseous
formations from the base of the vertebral column
and pelvis have many potential aetiologies, many of
which are pathological and unrelated to congenital
ribs. Here, we present a cadaveric specimen with
features suggestive of sacral ribs.

CASE REPORT

The whole-body donor used in this report was
obtained from the Virginia State Anatomical Program
(Richmond, VA, USA). The research plan related to this
report was evaluated by the Edward Via College of
Osteopathic Medicine Institutional Review Board and
was determined not to be human subject research
project 197075-1. Relevant self-reported medical his-
tory included osteoporosis and arthritis.

During a routine cadaveric dissection of the glu-
teal region in a 76-year-old white female, two acces-
sory bone formations were found extending from the
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Figure 2. Dissection of the gluteal region; A. Left gluteal region;

B. Posterior view of gluteal region; GMed — gluteus medius muscle;
P — piriformis; C — coccyx; SL — sacrotuberous ligament; black
arrowheads — sacral “ribs”; asterisks — sciatic nerve; red arrow-
heads — bony structure within the sacrotuberous ligament.

left posterolateral sacrum. The two sacral “ribs” were
found in the plane between the gluteus maximus and
lesser gluteal muscles (Fig. 1). The projections origi-
nated from a shared bony platform that blended with
the posterior sacral surface. None of the gluteal mus-
cles were atrophied and the surrounding anatomy
appeared normal except for notable dextroscoliosis.
The more superior “rib” coursed over the piriformis
muscle, hanging over the greater sciatic foramen,
while the inferior “rib” extended over the lateral hip
rotators and sciatic nerve. Both “ribs” were angled
like floating ribs, tapering to a sharp tip. Another
bony feature was palpated in the inferior border of
the left sacrotuberous ligament (Fig. 2). A CT scan
and three-dimensional reconstruction revealed several
bony structures embedded bilaterally in the sacrotu-
berous ligament, discontinuous from the surrounding
skeleton (Fig. 3). A thicker blunt growth was found
on the left side extending from the anterior surface
of the bony platform toward the ischial spine. Aside
from the free bony entity in the sacrotuberous liga-
ment, the right side did not contain any notably
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Figure 3. 3-D CT reconstruction of the pelvis; A. Posterior view; B. Anterolateral view; C. Lateral view of right pelvis; yellow arrowheads —
free bony structures within sacrotuberous ligaments; red arrowheads — third protrusion from the shared sacral platform.

atypical anatomy. Sectional imaging showed the “rib”
formations were well corticated with a distinct med-
ullary cavity and heterogeneous zones at the sacral
interfaces, suggesting pseudoarticulations (Fig. 4).

DISCUSSION

Some of the earliest reports of sacral or coccygeal
ribs appeared in the 1930s by Dieulafé and Irnberger,
although the identity of the structures as true ribs has
been questioned [6, 14, 23]. The morphology and rel-
ative anatomical relationships of sacrococcygeal ribs
reported in the literature are very diverse. They may
be unilateral or bilateral. Some reports describe large
irregularly shaped sacral extensions, while others
describe ribs characterized by their narrow calibre
and sharpness [2, 11, 19, 27]. Kaushal described
smaller ossicles in the pelvis with less distinctive fea-
tures [15]. Recently, Pasinato et al. reported an ac-
cessory bone articulating with the sacrum with three
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discrete projections [24]. Our finding shares many
of these reported characteristics, including a large
bony platform with both sharp and blunt extensions
as well as loose ossifications without attachment to
the surrounding skeleton. Our donor also exhibited
significant scoliosis, which has been reported with
other cases of sacral ribs [11, 19]. Coincident con-
genital sacral and vertebral column malformations
are also frequently reported [5, 15].

Most sacrococcygeal ribs are found incidentally
during examinations for other medical complaints
although symptoms of pelvic pain and dysuria have
been reported [1, 20]. The accessory ribs may be surgi-
cally removed to alleviate symptoms, but most do not
require intervention. Sullivan and Cornwell elected to
remove a rib-like structure from the upper coccyx of
a 15-year-old female patient, citing potential future
obstetric difficulties [30]. The idea that sacrococcygeal
ribs may disrupt the normal dimensions of the pelvic
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Figure 4. Axial CT images through pelvis; A. Level of S3 vertebra;
B. Level of S4 vertebra; red arrowheads — sacral “ribs”.

outlet is supported by the report of a sacral rib in
a 34-year-old female with a history of two caesarean
sections for fetopelvic disproportion [15].

The terms “pelvic digit”,
ger”, or "“eleventh finger” are commonly used to
describe bony outgrowths of the os coxae, which
may appear rib- or phalanx-like in nature [16]. These
“pelvic digits” often arise from the ilium and ischium
and have been associated with hip pain, functional
impairment, dyspareunia, and antalgic gait [7, 20,
25]. They are frequently found originating from the
region of the acetabulum and in some cases contain
multiple bony components resembling phalanges
with intermediate articulations, which may be mis-
interpreted as fractures [31]. Many of these varieties
appear to be distinct phenomena, with conspicuous
features comparable to the broad heads and bases
seen in metacarpal and phalangeal morphology [10].
Similar anomalies also include reports of bilateral
iliac “horns”, which are the pathognomonic feature
of osteoonychodysplasia or Fong’s disease and oc-
cur in roughly 75% of cases [8, 9]. In these cases,
the iliac “horns” often accompany hypoplastic or
absent nails, radial head subluxation, and patellar
abnormalities [8]. Another potential cause for similar

"o

pelvic rib”, “pelvic fin-
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findings includes post-traumatic myositis ossificans,
which develops in a region following trauma. Myo-
sitis ossificans lesions generally lack continuity with
the surrounding skeleton and are characterized by
a radiolucent core and calcified periphery [10]. Finally,
osteochondroma, a ubiquitous type of benign bone
tumour, could present with similar skeletal changes;
however, these manifestations are directly contiguous
with the surrounding bone and contain a cartilagi-
nous cap [17].

The skeletal findings reported here share many fea-
tures with previous reports, but conclusions must be
drawn with caution as the information of the donor’s
medical history was limited. The gross appearance,
size, shape, and relative anatomical course strongly
suggest that these may be congenital ribs. Additional-
ly, imaging revealed that the “ribs” had cortical bone
with a regular medullary cavity and articulatory fea-
tures, which seem to preclude myositis ossificans or
osteochondroma. Our finding of bilateral bony frag-
ments embedded within the sacrotuberous ligaments
could be explained by idiopathic or post-traumatic
calcification processes. Aside from case reports, few
studies have evaluated the morphological features
of sacrotuberous ligament ossification. Prescher and
Bohndorf aimed to define commonalities in group
of 13 ossified ligaments (eight individuals), finding
that in all cases except one, the ossification arose as
a broad origin from the ischial tuberosity tapering
to a narrow point superomedially [26]. As the bony
features we discovered in the sacrotuberous liga-
ments were loose, this suggests a potentially different
aetiology. It may be useful to distinguish other pelvic
bony anomalies from true congenital ribs, which one
would expect to arise from the vertebral column. We
suggest the use of more precise terminology that
effectively discriminates between bony abnormalities
with differing aetiologies, which may include their
own coincident conditions and unique sequelae or
necessitate differing clinical interventions.

CONCLUSIONS

Ribs originating from the sacrum and coccyx
are rare. This report highlights an unusual case in
the context of cadaveric dissection. While the literature
describing similar unexpected bony features of the
pelvic girdle is limited, there are definitive trends that
may inform the use of more precise terminology,
enhancing clinical understanding surrounding these
anomalies.
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