
Introduction

Sacral insufficiency fractures are seen mainly in patients
suffering with osteoporosis. Back pain and spondylolis-
thesis are common conditions and patients presenting
with the two above characteristics might not trigger
suspicion of a sacral insufficiency fracture. We describe a
rare case of a sacral insufficiency fracture associated with
L5–S1 spondylolisthesis.

Case report

A 60-year-old lady with a 30-year history of intermittent
low back pain and a diagnosis of spondylolisthesis trea-
ted conservatively presented with an acute exacerbation
of low back pain and right sided S1 root symptoms 6
weeks following an uneventful left knee arthroplasty
procedure. The initial diagnosis was back pain and

sciatica in relation with her known spinal pathology and
oral analgesia was prescribed. Due to persistence of
symptoms she was referred to a specialist spinal clinic.
Clinical examination revealed loss of lumbar mobility,
tenderness in the lumbosacral region and diminished
force and sensation suggesting left S1 root involvement.
Plain radiography showed evidence of a long-standing
grade II L5–S1 spondylolisthesis with loss of disc space
height. Furthermore, a sharp angulation was noted in the
upper end of the sacrum on the lateral films. This view
was confronted with earlier films taken at the same
institution some 30 years earlier (Fig. 1a, b). A suspicion
of sacral insufficiency fracture was raised and further
imaging was arranged. Computed tomography (CT) scan
(Fig. 2) confirmed a fracture of the sacrum at the S1–S2
level with angulation whereas an MRI (Fig. 3) and a
bone scan (Fig. 4) confirmed the recent nature of the
pathology (hyperintense signal in MRI and classical H
shaped appearance on bone scan). Bone density scan
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Abstract Sacral insufficiency frac-
tures have been described in associ-
ation with conditions leading to
osteoporosis. No association with
spondylolisthesis has been described
to date. A 60-year-old patient with
known lumbosacral isthmic spond-
ylolisthesis presented with exacerba-
tion of symptoms initially thought to
be linked to her known spinal
pathology. Plain radiography, com-
puter tomography, MRI and bone
scan confirmed the presence of a
recent sacral insufficiency fracture
with anterior angulation. Conserva-
tive treatment resulted in improve-
ment of symptoms after 6 months.

Care should be taken when consid-
ering older patients for more
aggressive treatment if they present
with exacerbation of back pain and
sciatica in the presence of a pre-
existing spondylolisthesis. A suspi-
cion of insufficiency fracture should
be raised if risk factors exist and
further investigations ordered in
particular if plain radiography is
normal. Lumbosacral fusion might
be inappropriate in this setting.
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confirmed osteoporosis. Treatment consisted of oral
analgesia, calcitonin and gentle physical therapy.
Symptoms gradually improved although low back pain
persisted to a level comparable to that suffered prior the
diagnosis of the insufficiency fracture.

Discussion

Sacral insufficiency fractures have first been described in
1982 [9]. Since, several reports have appeared in the
literature relating those fractures to several conditions
most of them resulting in osteoporosis. They include
rheumatoid arthritis, use of steroids, radiation therapy,
Paget’s disease, osteomalacia, hyperparathyroidism,
anorexia nervosa and liver transplantation [1, 3, 6–8, 12–
16, 19, 20]. Although several reports exist linking pelvic
fractures to instrumented fusion [2, 10, 11], we found no
description of sacral insufficiency fracture co-existing
with nonsurgically treated spondylolisthesis. A single
case has been reported of a transverse sacral frac-
ture occurring 4 weeks after lumbosacral fusion for
spondylolisthesis and was attributed to transfer of loads
from the rigid spinal implants to the adjacent segments

[5]. Bilateral spondylolysis abolishes the stabilizing role
of the posterior elements in the spinal motion segment
which then may lead to spondylolisthesis. The resulting

Fig. 1 a Lateral view of the lumbar spine taken at the age of
30 years showing L5–S1 spondylolisthesis and normal sacral
appearance. b Lateral view of the lumbosacral junction showing
progression of the L5–S1 slip and disc degeneration associated with
an angulation of the sacrum

Fig. 2 Mid sagittal reformatted CT images showing the fracture at
the S1–S2 level
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anterior vertebral slippage can be explained by the fact
that the lumbosacral junction is subjected to consider-
able anterior shear forces [4, 18]. In the presence of a
bilateral spondylolysis, the main spinal structure resist-
ing these anterior shear forces is the intervertebral disc.
It is known that spondylolisthesis progresses in children
and adolescents [17]. Although less often reported,
progression of slippage in adults has also been shown
and is thought to be due to disc degeneration [4]. When
degeneration advances the disc height is reduced and
ultimately as in this case L5 comes to rest literally on the
superior end plate of the sacrum. It is possible that
following severe disc degeneration the anterior shear
forces have contributed in this osteoporotic patient
suffering an anteriorly angulated sacral insufficiency
fracture. The clinical relevance of this case is that care
should be taken when considering older patients for
more aggressive treatment when they present with
exacerbation of LBP and sciatica in the presence of a
pre-existing spondylolisthesis. A suspicion of insuffi-
ciency fracture should be raised if risk factors exist and
further investigations ordered in particular if plain

radiography is normal. Coronal MRI images with fat
saturation sequences as well as bone scan appear to be
the most helpful investigations in confirming this type of
pathology. Unfortunately this MRI sequence was not
available in our patient, the investigation having been
organized in a different institution. CT in undisplaced
fractures is of little help but in our case it confirmed the
diagnosis since there was angulation already visible on
plain films. Lumbosacral fusion for such cases might be
inappropriate and cause further displacement of an un-
displaced unrecognized sacral insufficiency fracture. The
coexistence of spondylolisthesis and sacral insufficiency
fracture might be unrelated but this case illustrates the
importance of having a high suspicion of insufficiency
fracture in a patient with risk factors even if an obvious
spinal pathology is encountered.

Fig. 4 Posterior view Tc 99m bone scan of the pelvis showing
increased uptake with typical H sign appearance

Fig. 3 Oblique coronal T2 weighted spin–echo image of the sacrum
showing hyperintense signal in both sacral ala
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