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Sacral Insufliciency Fractures Mimicking
Lumbar Spine Pathology
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Sacral insufficiency fractures (SIFs) are a common cause of back pain in the elderly. SIFs mimic the symptoms of lumbar spine pathol-

ogy and so are commonly missed or underdiagnosed. Here we present four cases of missed SIFs that were subsequently identified

and treated. One patient was treated as mechanical lower back ache, another patient underwent root block and two patients under-

went surgery for lumbar canal stenosis. None experienced relief of their symptoms after these procedures. Retrospective analysis of

X-ray and magnetic resonance imaging data revealed SIFs that were confirmed by computed tomography scans. All four patients were

treated for underlying osteoporosis. Two patients who underwent surgery were treated conservatively and other two were treated by

sacroplasty involving injection of cement into the fracture. Sacroplasty produced immediate pain relief and early mobhilization com-
pared to the conservative group. SIFs should always be considered in the differential diagnosis of an elderly patient presenting with
low back symptoms. Sacroplasty can be considered for immediate pain relief and rapid mobilization.
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Introduction

Sacral insufficiency fractures (SIFs) are a common cause
of debilitating back pain in the elderly. SIFs occur in the
sacral ala [1]. They tend to occur in the sixth and seventh
decades of life, with other risk factors including osteo-
porosis, multiple myeloma, and Paget’s disease [2,3]. The
symptoms mimic lumbar spine pathologies like stenosis
or metastases, and so SIFs are commonly missed or un-
derdiagnosed. Patients can present with vague back ache
with radiculopathy or even with neurological deficit [4,5].
These fractures are usually missed in the X-rays and can
lead to unnecessary investigations and delayed treatment
[6].

Here we present four cases of missed SIFs identified and
treated subsequently.

Case Reports

1. Case 1

A 78-year-old female with no medical comorbidities
presented to with complaints of a 4-month story of low
back pain radiating to both lower limbs. She had been
treated with antituberculosis treatment (ATT) and an-
algesics for 1 month prior to presentation. There was no
trauma, fever or other joint pain. Back pain was more in-
tense than the leg pain. There was a history of neurogenic
claudication. On examination, she had grade 4 power in
both lower limbs with normal sensation. Ankle reflexes
were diminished with flexor plantars. X-ray examination
revealed degenerative changes with osteoporosis, loss of
lumbar lordosis with loss of disc space and degenerative
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scoliosis from L3-S1. Magnetic resonance imaging (MRI)
showed degenerative disc disease from L3-S1 with end
plate changes of L3-S1 vertebrae and severe lumbar canal
stenosis at L3-4, L4-5, L5-S1 (Fig. 1). She underwent
posterior instrumentation with pedicle screws from L3-S1
with posterior midline decompression from L3-S1. Post-
operatively, the patient continued to have back pain that
prevented walking, even with support. Preoperative neu-
rology was maintained. Postoperative X-ray examination
revealed Sacral fracture in the ala and pubic symphysis di-
astases (Fig. 2). Retrospective analysis of the preoperative
MRI revealed edema in the sacral region that had been
mistaken as degenerative changes. Bed rest for 3 months
along with antiosteoporosis treatment was advised. After
3 months, normal activities.

2. Case 2

A 50-year-old, healthy male presented with a 6-month
complaint of low back pain radiating to both lower limbs,
which was more severe on the left side. Pain was aggra-
vated by activities and was relieved by rest. He was on
analgesics for 4 months but had no relief of pain. On ex-
amination, tenderness over the lower lumbar spine with
restricted extension was evident. Neurology was normal
except for diminished ankle reflex on the left side. X-ray
examination showed decreased disc space at L4-5 and
L5-S1 with narrowing of the foramen and grade 1 lis-
thesis at L4-5. MRI was suggestive of degenerative disc
disease at L4-5, L5-S1 with stenosis more on the left side
(Fig. 3). Posterior pedicle screw instrumentation L4-S1

with transforaminal lumbar interbody fusion L4-5 and
L5-S1 with bone grafts was done (Fig. 4). Postoperatively,
the patient was mobile but complained of mild tenderness
over the sacral region. Postoperative X-ray examination
revealed the presence of SIF in the sacral ala. Bed rest with
minimal movement was advised. The patient resumed
normal activities. An X-ray at that time revealed good
healing of the fracture.

3.Case 3

A 30-year-old male with thalessemia major presented
with a 5-month history of low back ache radiating to the

buttocks. There was no weakness, numbness or history of
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Fig. 2. Postoperative X-ray of case 1 showing posterior instrumentation
with pubic diastasis probably because of intraoperative manipulation.

Fig. 1. Preoperative X-ray and magnetic resonance imaging of case 1 showing lumbar canal stenosis at multiple levels with degenerative sco-
liosis.
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Fig. 3. Preoperative magnetic resonance imaging of case 2 showing lumbar canal stenosis L4-5 and L5-S1 with Grade 1

listhesis at L4-5.

Fig. 4. Postoperative X-ray of Case no. 2 showing posterior instru-
mentation with transforaminal lumbar interbody fusion cage at
[4-5.

trauma. On examination, tenderness in the sacral region
with normal neurology was evident. X-ray was normal.
MRI revealed hyperintensity in the sacral area with fo-

raminal stenosis at the L4-5 region. He received a right-
sided L4-5 root block. This did not relieve his pain. A
computed tomography (CT) myelogram revealed a SIF
with iron deposits in the S1, S2 canal area (Fig. 5). The
patient underwent sacroplasty procedure [7] by placing
the needle parallel to the sacro iliac joint in the mediolat-
eral direction and parallel to the L5-S1 disc in the cranio-
caudal direction, and injecting cement into the fracture
site bilaterally. The operative time was 20 minutes with
negligible blood loss (Figs. 6, 7). The postoperative period
was uneventful. The patient was mobilized without any
support and discharged on the same day, and resumed
normal activities beginning on the second postoperative
day.

4. Case 4

A 62-year-old, healthy male presented with complaints of
low back pain after a trivial fall. Neurology was normal.
He had severe tenderness over the sacral region with an
antalgic gait. The initial X-ray was unremarkable. He was
treated elsewhere with bed rest and analgesics, which
brought no relief. MRI was advised. The scan revealed
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Fig. 5. Preoperative computed tomography scan sagittal and axial views of case 3 showing sacral insufficiency fractures in the
sacral ala.

Fig. 6. Intraoperative image of case 3 showing the position of needles in the mediolateral and craniocaudal
directions.

Fig. 8. Preoperative magnetic resonance imaging of Case 4 showing
marrow edema (arrow) and H pattern suggestive of Sacral Insufficieny
fracture.

marrow edema in both sacral ala (H Pattern), which was

Fig. 7. Postoperative X-ray of case 3 showing cement in the
fracture site after sacroplasty. The patient was mobilized and dis-
charged on the same day. rest, sacroplasty was advised and was performed as before

suggestive of SIF (Fig. 8). Since pain was severe even at
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Fig. 9. C-arm image of case 4. Cement in the fracture site after sa-
croplasty is evident. The patient was mobilized and discharged on the
same day.

(Fig. 9). The patient had immediate pain relief and was
mobilized and discharged the same day.

Discussion

Insufficiency fractures are a type of stress fracture that
result from normal stress applied to abnormal bone. SIFs
were first described by Lourie [8]. They are a common
cause of debilitating back pain in the elderly. The inci-
dence of SIFs has been reported as 1% to 5% [9,10] in
elderly who are at risk. Elderly postmenopausal females
with osteoporosis are more prone to develop SIFs [1].
SIF can occur both in males and females over 60 years of
age, and is very common between 70 and 75 years of age
[11,12]. The risk factors include rheumatoid arthritis, Pag-
et disease, radiation, glucocorticoid-induced osteopenia,
multiple myeloma, and hyperparathyroidism [2,3]. SIFs
are invariably accompanied by severe osteopenia or osteo-
porosis as measured by dual-energy X-ray absorptiometry.
These fractures occur in the sacral ala lateral to the neural
foramina and medial to the sacroiliac joints (Dennis zone
1) [13]. Since the sacral ala is composed predominantly of
cancellous bone, which is the first to be reduced in cases
of osteoporosis and other metabolic causes, it remains the
most common region of SIFs. Both unilateral and bilateral
presentation can be seen in these fractures; they can also
occur in association with pelvic insufficiency fractures,
pubic ramii, or acetabulum [14].

Though it occurs without any history of trauma, some
patients may present with a history of trivial fall on the
buttocks. Patients with SIFs usually have vague symptoms
mimicking lumbar spine pathology like lumbar canal
stenosis or metastases. Hence, it is missed or underdiag-
nosed in most circumstances. Patients present with vague
low back ache only or with radiating pain to the buttocks
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[4], but generally do not present with radiculopathy.
However, one case of cauda equina syndrome due to SIF
has been described [5]. A metastatic disease-like presen-
tation can also occur resulting in extensive work-up and
investigations. In contrast, 45% of SIFs are associated with
malignancy [2]. The pain is usually aggravated by axial
loading and by doing activities.

In most instances, X-ray of the lumbosacral spine and
pelvis with hips is ordered as these fractures are rarely
suspected. The result can be a delay of about 40-55 days
from symptom onset before imaging of the sacrum [14].
The fractures are visualized in the sacral ala lateral to the
foramen in plain X-rays. In neglected cases or in cases of
late presentation they appear as areas of sclerosis [6]. Go-
tis-Graham et al. [2] reported sclerosis in 57% of patients,
with a clear fracture line seen in only 12.5% and suggested
that only 20% to 38% of SIFs can be detected in plain ra-
diographs. Radiographically, SIFs can mimic metastatic
lesions with periosteal reaction, which often leads to con-
fusion for the treating physicians [15]. One of the most
sensitive tests to detect these fractures is bone scintigraphy
with technetium Tc99-labeled methylene diphosphonate
[16], which has 96% sensitivity and 92% positive predic-
tive value for detecting these fractures. “Honda” or “H”
sign in bone scan is diagnostic of SIFs [17]. Posterior pla-
nar images with the sacrum closer to the detector are very
sensitive to diagnose these fractures [18]. CT can assist
in the diagnosis. Diagnosis is often made from the axial
images as these fractures are sagittally oriented. CT sen-
sitivity is 60% to 75% [19] and aids in differentiating SIFs
and metastases. MRI has a high sensitivity value similar to
that of bone scan in diagnosing SIFs. It appears as areas of
edema in the sacral ala that short inversion time recovery
sequences help to diagnose the edema in the early stages.
The fracture line may be evident as hypointensity within
the area of edema [19].

The standard treatment of these fractures is conserva-
tive including bed rest, rehabilitation and analgesics. Sug-
gestions have included strict bed rest with no ambulation
supplemented with analgesics [2] and walker- or crutch-
aided mobilization with analgesics [12]. This restricted
mobility should be continued for a minimum of 3 months
or until the pain settles, whichever is earlier. Complica-
tions associated with prolonged immobilization including
chest infections, bed sores, urinary tract infections, disuse
atrophy of the muscles, and demineralization of bones
are a setback in this conservative form of treatment [20].
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Most dreadful of these complications is deep vein throm-
bosis, which can lead to pulmonary embolism. Mortality
following these fractures is low, being reported as 14.3%
[20].

In addition to the complications of conservative treat-
ment some patients have persistent pain that restricts daily
activities. In the event of failure of conservative treatment,
a new minimally invasive technique sacroplasty by inject-
ing polymethyl methacrylate cement into the sacral frac-
ture is being performed with good outcomes [21,22]. The
procedure is similar to the vertebroplasty technique com-
monly performed for osteoporotic compression fractures.
The goals of sacroplasty are immediate pain relief, early
mobilization, and rehabilitation to prevent the complica-
tions of recumbency. The efficacy and safety of this proce-
dure has been reported [7,23,24] but no prospective ran-
domized controlled trials have compared sacroplasty with
conservative treatment. The procedure was first described
in 2002 [21]. There are various techniques for sacroplasty,
which include the posterior, midline, and long axis ap-
proaches [23,24]. Each has risks and benefits. Jayaraman
et al. [7] described a technique for the safe placement of
the needle into the sacrum for injecting the cement. They
defined the target point to be at the intersection of two
lines, the former joining the posterosuperior corner to the
anteroinferior corner and the latter is a line connecting
the anterosuperior corner to the posteroinferior corner of
S1 body, which is confirmed by fluoroscopic guidance in-
traoperatively. In the study, 3% of subjects had this point
anterior to the sacrum. The authors recommended con-
firming the point preoperatively in multiformated images
of the CT scan. The needle trajectory in the mediolateral
plane is parallel to the SI joint, whereas in the craniocau-
dal direction it can have three directions: parallel to the
L5-S1 disc space, which is commonly used, along the long
axis of sacrum, and axial to the patient. The minimally
invasive nature of the technique, negligible blood loss, less
operative time, immediate pain relief, and mobilization
preventing the complications of prolonged immobilization
are benefits. Associated complications include cement ex-
travasation into the vessels, foramen, canal, infection, ana-
phylaxis, and emboli. Two of our patients who underwent
sacroplasty had immediate pain relief and were mobilized
and discharged on the same day. They returned to their
normal activities after 2 weeks and had no complaints. In
our series, all the patients were treated for osteoporosis.
Two patients were treated conservatively with bed rest,

limited mobilization, and analgesics. The other two were
treated by sacroplasty. The latter experienced immediate
relief of pain and were discharged on the same day with-
out complications.

This study highlights that SIFs are often underdiag-
nosed or missed, resulting in unnecessary investigations
while increasing morbidity. We have not compared the re-
sults of conservative treatment versus sacroplasty for SIFs.
A randomized control trial will be required to compare
these two treatment methods.

SIFs should always be considered in the differential
diagnosis of an elderly patient presenting with low back
symptoms. Early diagnosis and prompt treatment can
prevent the morbidity associated with these fractures. Sa-
croplasty is an emerging technique to treat these fractures
for immediate pain relief and rapid mobilization.
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