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Sacral Insufficiency Fractures Following Multilevel
Instrumented Spinal Fusion
Case Report

Mustafa H. Khan, MD, Patrick N. Smith, MD, and James D. Kang, MD

Study Design. Case series.
Objective. To report a series of patients in whom sa-

cral insufficiency fractures developed following multilevel
spinal fusion with instrumentation.

Summary of Background Data. Rigid spinal fusion
with instrumentation results in abnormal distribution of
forces in the spine. These forces have the potential to
cause failure of adjacent segments, especially in older,
osteopenic individuals. Sacral insufficiency fractures fol-
lowing lumbar-sacral fusion may be the result of these
abnormal forces. However, this complication is not well
described in the literature.

Methods. Three patients who sustained sacral frac-
tures after instrumented lumbar-sacral fusion performed
for degenerative disease of the spine are discussed.
History, physical examination findings, and radiographic
features are presented, along with a brief review of the
pertinent literature.

Results. All 3 patients in our series started complain-
ing of new-onset buttock pain a few weeks after their
operative procedure. Radiographic examination revealed
that they had transverse sacral fractures just below the
fusion instrumentation. Nonoperative, conservative treat-
ment was performed. At final follow-up, the fractures had
healed completely and the patients’ complaints had re-
solved.

Conclusion. Patients who complain of new-onset but-
tock pain following multilevel lumbar-sacral fusion with
instrumentation should be evaluated for sacral insuffi-
ciency fractures, especially if they have been sitting for
prolonged periods. Conservative treatment seems to be
sufficient.
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Spinal fusion with instrumentation for degenerative dis-
ease of the spine has well-known complications, includ-
ing infection, bleeding, failure of implants, and pulmo-
nary embolism.1 It is also known that levels adjacent to
the fused spine experience abnormal stress, which may
lead to degeneration and pseudarthrosis, predisposing
these segments to premature failure.2,3 Because the ma-
jority of patients undergoing spinal fusion for degenera-

tive disease are older and, therefore, at risk for osteopo-
rosis, this is an important issue.

Biomechanical studies have shown that fusion of the
lumbar spine to the sacrum alters spine mechanics and
the load-distribution profile.3–5 These abnormal forces
experienced by the pelvis may lead to failure of the pelvic
ring if they are of sufficient magnitude. Although pubic
rami and pelvic ring fractures following lumbar-sacral
fusion have been reported,6 fractures of the sacrum fol-
lowing lumbar-sacral fusion are not well recognized in
the literature. Mathews et al7 had 2 patients who sus-
tained sacral fractures after undergoing lumbosacral fu-
sion, while Fourney et al8 described one such patient. In
this study, we present 3 patients who underwent poste-
rior spinal fusion with instrumentation and iliac crest
bone grafting, in whom transverse sacral fracture later
developed. We will discuss patient history and presenta-
tion along with a review of the pertinent literature focus-
ing on this unusual complication of lumbar-sacral fu-
sion. Our study, when considered along with others,7,8

seems to indicate that sacral fractures may be an addi-
tional, under-recognized, complication of lumbar-sacral
fusion. To our knowledge, this is the largest case series of
patients with sacral insufficiency fractures following in-
strumented lumbar-sacral fusion.

Case Reports

Patient 1
The patient was a 57-year-old female with a history of
left lower extremity radiculopathy, bilateral buttock
pain, and progressive neurogenic claudication, which
worsened significantly during the year before presenta-
tion. The patient was morbidly obese (300 lbs), and her
past medial history was significant for hypertension and
sleep apnea. Physical examination revealed no focal mo-
tor or sensory deficits of the lower extremities, although
the L4 reflex was unobtainable as a result of the patient’s
large size, and the S1 reflex was 1� bilaterally. Straight
leg raise test was negative. Plain radiographs of lumbar
films showed L5�S1 spondylolisthesis with a pars de-
fect. Magnetic resonance imaging showed severe stenosis
at L4–L5 and L5�S1, moderate stenosis at L3–L4, and a
possible degenerative slip at L4–L5. A diagnosis of lum-
bar stenosis with claudication was made. The patient
underwent L4–L5 laminectomy with bilateral foramin-
otomies, with L4�S1 posterior spinal fusion with Texas
Scottish Rite Hospital (TSRH) instrumentation and left-
sided iliac crest bone graft.
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Two weeks postoperatively, the patient was taken to
the operating room for irrigation and débridement of a
superficial wound infection. Subsequently, the patient
did well but started to complain of some low-grade per-
sistent “tailbone” pain, which was at first thought to be
just postsurgical pain. However, careful review of the
plain radiographs revealed that there was a junctional S2
stress fracture, first seen on the radiographs obtained 2
months postoperatively (Figure 1A). Because the pa-
tient’s buttock pain was not activity limiting, no specific
treatments were initiated, and she was told to continue
with her routine walking exercises. Serial radiographs
over the next few months showed fracture healing. At 9
months postoperatively, the patient did not have any
complaints, her symptoms had resolved, and she was
ambulating well without pain. The final follow-up radio-
graph at 12 months postoperatively showed the fracture
had healed completely (Figure 1B).

Patient 2
The patient was a 79-year-old female who presented
with a long history of chronic intermittent buttock pain,

severe left-sided leg pain, and progressive inability to
walk as a result of claudication symptoms. Her past med-
ical history was significant for Parkinson disease, hyper-
tension, and diabetes. On physical examination, she had
mild left quadriceps weakness (4�/5), but the rest of her
motor and sensory examination was without any focal
deficits. Magnetic resonance imaging revealed high-
grade L3–L4, L4–L5 stenosis with degenerative spon-
dylolisthesis. The patient was taken to the operating
room where L3–L5 laminectomy with bilateral forami-
notomies as well as L3–S1 posterior spinal fusion with
TSRH instrumentation and left-sided iliac crest bone
graft were performed. The patient was fused to the sa-
crum to achieve a more rigid, mechanically stable con-
struct, and to prevent future L5–S1 degeneration and
instability.

The patient’s postoperative course was notable for a su-
perficial wound infection, which was treated with wound
packing and 6 weeks of intravenous antibiotics. At 6 weeks
postoperatively, the patient had a much better activity tol-
erance and significant relief of pain. However, she did have

Figure 2. A, Sacral fracture seen
6 weeks postoperatively (arrow).
B, It healed at the 14-month post-
operative follow-up (arrow).

Figure 1. A, Arrow indicates sa-
cral fracture 2 months postoper-
atively. B, This fracture appears
to have healed 12 months post-
operatively (arrow).
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some vague sacral pain, which did not affect her activities.
Examination of the plain radiographs showed a junctional
sacral fracture just below the S1 screws (Figure 2A). Radio-
graphically, this fracture was in the process of healing. The
patient was instructed to keep up her level of activity, in-
cluding walking, and was given a donut pillow for comfort.
At the 5-month postoperative visit, the patient had com-
plete relief of symptoms. At last follow-up, 14 months post-
operatively, the sacral fracture had completely healed
(Figure 2B).

Patient 3
The patient was a 57-year-old female who underwent
lumbar laminectomy and discectomy for a herniated disc
13 years before presentation to our institution. She did
well after surgery for the next 11 years, when she starting
having numbness and tingling, similar to her preopera-
tive symptoms. She was diagnosed with degenerative disc
disease, and she underwent posterior lumbar interbody
cage fusion. However, her symptoms did not improve,
and she was referred to our institution. Her past medical
history was significant for insulin dependent diabetes

mellitus and obesity. She was a nonsmoker. On physical
examination, she had some dull sensation to pinprick
along the L5 dermatome bilaterally, otherwise the rest of
the motor, sensory, and reflex examination was normal.
Radiographic examination, including flexion-extension
plain films and computerized tomography, suggested
L5–S1 nonunion with instability as well as L4–L5 insta-
bility to a lesser extent. She underwent a revision lumbar
laminectomy with TSRH-instrumented fusion from L4
to sacrum, with right posterior iliac crest bone graft. She
made good progress initially, but approximately 6 weeks
after the surgery, she started complaining of right-sided
buttock and lower back pain. She was noted to have a
left parasymphyseal stress fracture at the 4-month fol-
low-up (Figure 3), but this did not explain why the but-
tock and lower back pain developed. During the follow-
ing weeks, the buttock pain became quite disabling. She
was admitted to an outside institution where a tumor
and infection workup was undertaken, which was unre-
vealing. At this point, we went back and rereviewed all of
her prior radiographic studies. Interestingly, it appeared
that she had a sacral stress fracture below the S1 pedicle
screw, with a resulting traumatic S1–S2 spondylolisthe-
sis. This finding was present on the radiographs approx-
imately 6 weeks after her surgery (Figure 4A), which was
around the time the buttock pain started. Conservative
treatment, including water therapy and pharmacologic
pain treatment, was undertaken. Approximately 1 year
after the surgery, the buttock and low back pain com-
pletely resolved. At the 22-month follow-up, the sacral
fracture was healed (Figure 4B). The patient made a full
recovery and has not had any further complaints.

Discussion

Fusion alters normal spine biomechanics.4 Cadaveric
studies have shown a marked increase in the stress expe-
rienced by segments adjacent to the fusion site.9,10 Sev-
eral clinical studies have shown that instrumented lum-
bar-sacral fusion leads to degenerative changes in the

Figure 3. A, Arrow indicates a left parasymphyseal fracture 4
months postoperatively.

Figure 4. A, Sacral fracture at 6
weeks postoperatively indicated
by black arrow. B, Final radio-
graphs at 22 months postopera-
tively show that the fracture has
completely healed (arrow).
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spine. These changes include facet joint hypertrophy, spi-
nal stenosis, disc degeneration, spondylolisthesis, and
spondylolysis.2,9 Studies with instrumented fusion have
shown histologic and radiographic evidence of decreased
bone density at the site of fusion in dog and human sub-
jects.11,12 Stiff fusion constructs decrease pseudarthrosis
rates but lead to more abnormal force profiles experi-
enced by the adjacent levels. Together, these alterations
in force distribution most probably lead to sacral insuf-
ficiency fractures.

Osteoporosis is thought to be an important risk factor
for the development of sacral insufficiency fractures.13

Postmenopausal women and smokers appear to be at
higher risk for failure of segments adjacent to the fusion
site, leading to pelvic and sacral stress fractures, as evi-
denced in several studies.6–8,14 Radiographic measure-
ments of human vertebral body bone mineral density
studies have shown that instrumented levels develop a
significant amount of osteopenia.12 Stress shielding may
be one potential reason for this finding. In the setting of
preexisting osteoporosis, additional osteopenia induced
by stress shielding may predispose patients to sacral in-
sufficiency fractures developing after instrumented lum-
bar-sacral fusion.

The most common complaints of patients with sacral
insufficiency fractures are buttock pain, sometimes lum-
bar pain.13,15 The 3 patients in this series also had non-
specific complaints of pain around the sacrum. There-
fore, new-onset buttock pain following instrumented
spinal fusion should prompt the surgeon to consider sa-
cral insufficiency fracture in the differential diagnosis. It
is noteworthy that the fractures in our patients were
present quite early during the postoperative period and
that with a higher index of suspicion, these might have
been identified earlier. Also, because 2 of the patients in
this series had wound infections with prolonged periods
of sitting, we speculate that the resulting anteriorly di-
rected force experienced by a stiff, fused sacrum may
have been dissipated in the form of a sacral stress frac-
ture. We are not aware of any causative association be-
tween postoperative infections and the subsequent devel-
opment of stress fractures in adults.

Sacral fractures may be difficult to visualize with plain
radiography. In our series, the fractures could not be
visualized on anteroposterior spine radiographs but
could be seen on the lateral views. In a series of 20 pa-
tients with known sacral insufficiency fractures, plain
radiographs were positive in only 4 patients, whereas
bone scan was positive in all patients, indicating that
bone scan might be the most sensitive diagnostic study.13

Therefore, a bone scan may be performed if the diagnosis
is uncertain.

Although we do not have any specific recommenda-
tions about preoperative risk factor assessment, we do
note that 2 patients in this study were obese, 2 were
diabetic, and 2 had postoperative wound infections de-
velop. We do not have any objective reason to suggest
causality. A large percentage of the patients in our clini-

cal practice are obese and/or diabetic, but most of them
do not go on to have sacral stress fractures after surgery.
We speculate that obese patients with comorbid condi-
tions are more likely than healthier nonobese patients to
be in a state of inactivity (i.e., sitting) for prolonged pe-
riods. As such, it is possible that obesity and medical
comorbidities are indirectly related to the development
of sacral stress fractures. Regarding osteoporosis/
osteopenia as a possible risk factor, patient No. 2 (79-
year-old) was probably osteopenic based on age; how-
ever, we do not have any bone mineral density
measurements to determine if the other 2 patients (both
57 years old) were osteopenic or not.

Because a large percentage of patients undergoing in-
strumented spinal fusion are at risk for osteoporosis based
on age, gender, and postmenopausal status, therefore, sa-
cral insufficiency fractures might be underdiagnosed in clin-
ical practice and underreported in the literature. We hope
that physicians and surgeons will be more vigilant in
evaluating patients who present with buttock and sacral
pain after surgery after undergoing lumbar-sacral instru-
mented fusions for the possibility of sacral insufficiency
fractures. Greater awareness about this potential com-
plication of instrumented lumbar-sacral fusion is likely
to result in fewer invasive and noninvasive diagnostic
tests, and unnecessary operative interventions. There-
fore, early diagnosis may prevent further complications
related to these procedures.

Most insufficiency fractures of the sacrum appear to be
amenable to conservative, nonoperative treatment.7,8,13

The patients in our study did not have neurologic deficits
develop, and the fractures did not become unstable. We
treated them conservatively, and they made a full, unevent-
ful recovery. If they had not healed and if they continued to
be symptomatic, it might have been necessary to stabilize
the fractured segment with a revision fusion. Fortunately,
at last follow-up, their symptoms had completely resolved,
and they were able to ambulate and perform activities of
daily living without any problems.

Conclusion

Surgeons need to maintain a high index of suspicion for
sacral insufficiency fractures after instrumented lumbar-
sacral fusion in patients in whom postoperative buttock
pain develops, especially if they have been sitting for pro-
longed periods. Otherwise, these fractures may be over-
looked. Postmenopausal women who are obese and/or di-
abetic appear to be at higher risk for this complication.
Most fractures do not need any operative intervention and
go on to heal with conservative treatment.

Key Points

● Three cases of sacral insufficiency fractures after
instrumented lumbar-sacral fusion are described
with history and radiographic detail.
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● Postmenopausal status, obesity, and prolonged
periods of sitting postoperatively appear to be risk
factors.
● All fractures healed without surgical intervention.
● Patients in whom buttock/sacral pain develops
after undergoing lumbar-sacral fusion should be
evaluated for sacral insufficiency fractures, espe-
cially if they have been sitting for prolonged peri-
ods postoperatively.
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