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L5 radiculopathy due to sacral stress fracture
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Introduction

Stress fractures of the sacrum are a rare but well-docu-
mented cause of low back pain, occurring usually in
elderly women secondary to osteoporosis, and less com-
monly in athletes and soldiers due to fatigue. Sacral for-
aminal involvement from stress fractures has been previ-
ously reported, with accompanying sacral nerve root irri-
tation [1, 2, 3, 4, 5].

We report a case of sacral stress fracture which
presented with L5 nerve root irritation due to periostitis
on the anterior aspect of the left sacral ala.

Case report

A 70-year-old man presented with a 3-month history of low back
and left buttock pain extending down the left leg. Although onset
of the pain was not associated with any specific incident or exces-
sive period of exercise, the patient was very active and maintained
a good level of fitness. Clinical examination revealed no motor or
sensory impairment, but a positive sciatic stretch test was noted. A
provisional diagnosis of left L5 root irritation secondary to pro-
lapsed intervertebral disc was made.

MRI of the lumbosacral spine demonstrated a normal appear-
ance of the vertebral bodies and multilevel disc degeneration, but
with no evidence of disc prolapse or nerve root compression from
stenosis. However, on axial images through the upper sacrum
(Fig. 1), an area of inhomogeneous reduced signal intensity (SI)
on T1-weighted spin echo (SE) and corresponding hyperintensity
on T2-weighted fast spin echo (FSE) images was present in the
left sacral ala, consistent with marrow oedema. A linear area of
low SI was also visible on the T2-weighted FSE image, extending
posteriorly through the region of oedema from the anterior cortical
margin. Anterior to the left sacral ala, there was evidence of peri-
osteal thickening involving the descending left fifth lumbar nerve
root, which appeared swollen compared with the opposite side. A
technetium-99m MDP bone scan showed a vertical area of in-
creased tracer uptake in the left sacral ala, parallel to the sacro-ili-
ac joint (Fig. 2). A diagnosis of sacral stress fracture with left LS
root irritation was made. CT (Fig. 3) was subsequently performed
10 weeks after the initial MRI examination, by which time the pa-
tient’s symptoms had spontaneously resolved. This demonstrated a
sclerotic line corresponding to that seen on MRI, with some resid-
ual periostitis. The L5 nerve root also remained slightly swollen.
Follow-up MRI confirmed healing of the fracture with resolution
of the marrow oedema (Fig. 4).
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Fig. 1A, B MRI of the sacrum. A Axial T1-weighted SE image
shows diffuse low signal intensity in the left sacral ala. Periosteal
reaction is present anterior to the sacrum and there is thickening of
the left LS nerve root (arrow). B Axial T2-weighted FSE image
shows diffuse high signal intensity in the left sacral ala together
with a sagittally orientated hypointense line representing the stress
fracture (arrowhead)

Discussion

Stress fractures of the sacrum are a rare but well-recog-
nised occurrence [6, 7, 8, 9, 10, 12, 13, 14, 15, 16] and
are classically subdivided into “insufficiency fractures”
and “fatigue fractures” [12]. Insufficiency fractures tend
to present in elderly women [6, 7, 9, 12, 15], whereas fa-
tigue fractures are commonest in athletes [1, 4, 8, 12, 19]
and military personnel [19]. Typical presentation is with
non-localised low back, buttock, hip or groin pain, with
sacroiliac tenderness on examination [11, 13]. Treatment
is conservative and resolution of symptoms typically oc-
curs within 6 months [1, 12, 18, 19].

The clinical diagnosis of sacral stress fracture can be
difficult. Radiographs may be diagnostic, but these frac-

Fig. 2 9mTc-MDP bone scan showing increased activity parallel
to the left sacroiliac joint, typical of a unilateral sacral stress frac-
ture

Fig. 3 Direct coronal oblique CT scan of the sacrum showing evi-
dence of a healed left sacral stress fracture

tures are often missed as symptoms typically precede ra-
diographic changes by weeks or months. Findings, when
present, include periosteal, endosteal or medullary new
bone formation and fracture lines [11]. Technetium-99m
MDP bone scintigraphy is very sensitive with a normal
scan virtually excluding the diagnosis [5]. The typical
scintigraphic features are of a vertical region of in-
creased uptake that parallels the sacroiliac joints. An as-
sociated horizontal component will produce the “Honda
sign” [18, 20]. CT predictably demonstrates the fracture
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Fig. 4 Coronal T1-weighted SE MR image showing healing of the
left sacral stress fracture

[5, 6, 11, 18], with findings similar to radiography,
namely cortical disruption and new bone formation,
although fracture lines may not be seen unless lying per-
pendicular to the plane of the scan [12]. Intraosseous
vacuum phenomenon has also been described as an early
CT finding [21]. MRI is sensitive due to the presence of

marrow oedema in most cases. Oedema typically paral-
lels the sacroiliac joint, or may occur within the body
[22]. Linear areas of abnormal low SI on T2-weighted
images representing sclerotic fracture lines are some-
times visible, allowing a diagnosis to be made [23].

Neurological deficit associated with sacral stress frac-
tures is well described although rare, being estimated at
2% of cases [24, 25, 26]. Jones described the case of an 82-
year-old woman with bilateral sacral stress fractures result-
ing in urinary and faecal incontinence [24]. Jacquot et al.
[25] reported three cases of sacral stress fracture with neu-
rological compromise involving typically the S1 and S2
segments. In a review of 14 cases from the literature,
Finiels et al. [26] reported that the commonest neurological
manifestations of sacral stress fractures were urinary in-
continence, occurring in 11 cases, distal paraesthesia in
seven cases and leg weakness in four cases. Neurological
deficits were typically related to the S1 and S2 nerve roots.
The pathophysiology behind these deficits was unclear, but
irritation within the sacral foramina was suggested.

The current case is unique in that it was the fifth lumbar
nerve root that was affected secondary to callus formation
on the anterior surface of the sacral ala. To our knowledge,
this aetiology for neurological deficit associated with sac-
ral stress fracture has not previously been described.

This case illustrates the importance of careful assess-
ment of the sacral ala on MR studies of the lumbar spine
in patients with low back and leg pain, where pathologi-
cal processes can affect the lumbosacral plexus.
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