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Concurrent lumbosacral and sacrococcygeal
fusion: a rare aetiology of low back pain
and coccygodynia?
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Sacrum is a triangular bone placed in the base of the spine and formed by the
synostosis of five sacral vertebrae (S1–S5). Its upper part is connected with the
inferior surface of the body of L5 vertebra forming the lumbosacral joint, while its
lower part is connected with the base of the coccyx forming the sacrococcygeal
symphysis, an amphiarthrodial joint. The existence of four pairs of sacral foramina in both anterior and posterior surface of the sacrum is the most common
anatomy. Nevertheless, supernumerary sacral foramina are possible to be created
by the synostosis of lumbosacral joint or sacrococcygeal symphysis. We present
a case of an osseous cadaveric specimen of the sacrum belonging to a 79-year-old
Caucasian woman. A rare variation of the anatomy of the sacrum is reported;
in which, the simultaneous fusion of the sacrum with both the L5 vertebra and
the coccyx has created six pairs of sacral foramina. This variation should be taken
into serious consideration, especially in the domain of radiology, neurosurgery,
orthopaedics and spine surgery, because low back pain, coccygodynia and other
neurological symptoms may emerge due to mechanical compression. (Folia
Morphol 2018; 77, 2: 397–399)
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INTRODUCTION

foramina are formed on both anterior and posterior
surface of the bone [1, 3, 8].
Both the lumbosacral joint and the sacrococcygeal symphysis are related to a great amount of
variations, due to a possible synostosis of the bones
from which the articulation is constituted [2, 3, 5, 7].
The authors report a rare variation in which there is
a concurrent synostosis of the sacral bone with the
last lumbar vertebra (L5) and the coccyx. Although
the cases in the literature describing synostosis of the
lumbosacral joint or the sacrococcygeal symphysis,

The sacrum represents a pyramidal bone typically
created by the synostosis of 5 independent sacral
vertebrae [1, 3, 7]. Beginning from the age of puberty, the fusion takes place on the inferior part and
continues to the superior one, leaving no residual
intervertebral sacral disks during the first years of the
fourth decade of human life [7]. In the most common
and typical anatomy of the bone, 4 articulations are
included: 2 sacroiliac joints, the lumbosacral joint and
the sacrococcygeal symphysis, while 4 pairs of sacral
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Figure 1. Anterior surface of the sacrum. A concurrent synostosis
of the upper surface of the base of sacrum with the lower surface
of the body of L5 and the sacral apex with the upper surface of the
body of C1, creating a total of six sacral foramina can be noticed.
With the red lines, we indicate the measurements of the straight
length and the maximum width of the sacrum. The supernumerary
foramina are also indicated (black arrows for the two superior and
white arrow for the inferior right).

Figure 2. Posterior surface of the sacrum. Dual sacral-coccygeal
(white arrows) and sacral-lumbar (black arrow) fusions are observed.
The unilateral sacral cornua-coccygeal cornua fusion is indicated
with the small white arrow and the unilateral sacrum-transverse
progress of coccyx fusion is indicated with the big white arrow.
The posterior right side of the sacrum appears slightly damaged.

separately, with or without the existence of supernumerary sacral foramina are abundant, the presence
of both of them is a rare finding. The significance of
this case is dual: the 2 synostoses and the existence
of 6 sacral foramina. Coccygodynia and symptoms
due to neurological or biomechanical malfunction
could possibly be explained by the presence of this
anatomical variation [2].

and sacral-lumbar fusion was observed (Figs. 1, 2).
The skeletal specimen belonged to a cadaver of
a 79-year-old Caucasian woman. The straight length
of the sacrum in total, from the superior surface of the
L5 to the inferior surface of the C1 was 114.42 mm.
The maximum width, measured on the level of
L5 between the two sacral wings, was 111.32 mm.
The maximum diameters of the supernumerary sacral
foramina were 11.46 mm for the superior right one,
10.91 mm for the superior left one and 4.37 mm for
the inferior right one (Fig. 1). The inferior left sacral
foramen was incomplete, but the sharpness of the
edge of the coccygeal transverse process, contributes
to accept the possibility that the missing osseous part,
which hypothetically forms the foramen, would be
complete in vivo. Also, the coccyx was slightly laterally
deviated to the right. Measurements were made by
using a sliding digital calliper.

CASE REPORT
Several dried human adult sacra were examined
as part of a procedure of classifying the bones of
our Anatomy Department. During the procedure
a rare and interesting enough anatomical variation
of the sacral bone was observed. Specifically, the appearance of a simultaneous synostosis of the upper
surface of the base of sacrum with the lower surface
of the body of L5 and the sacral apex with the upper
surface of the body of C1, creating a total of 6 sacral
foramina was noticed. Dual sacral-coccygeal fusion
(unilateral sacral cornua-coccygeal cornua and unilateral sacrum-transverse progress of coccyx fusion)

DISCUSSION
In case of a synostosis between the L5 and sacra,
the fusion may include vertebral body, transverse
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