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ABSTRACT
Correction of adult scoliosis frequently involves

long segmental fusions, but controversy still ex-
ists whether these fusions should include the
sacrum. It has been suggested that forces associ-
ated with activities of daily living transfer the
stresses to the remaining levels of the spine and
to the pelvis. The case described here was a
43-year-old woman with scoliosis and chronic back
pain refractory to non-surgical modalities. Radio-
graphically, the patient had a 110 degree lumbar
curve. An anterior and posterior fusion with
Luque-Galveston instrumentation was performed.
Six months postoperatively the patient returned
with a 2-week history of right hip pain with no
history of trauma. There was radiographic evi-
dence of a displaced femoral neck fracture and
pubic rami fractures. The femoral neck fracture
was treated with a total hip replacement. Further
surgeries were required to correct a lumbar
pseudoarthrosis and hardware failure. We believe
that this case provides evidence that fusion into
the lumbosacral junction may distribute forces
through the pelvic bones and hip resulting in
stress and potential hardware complications, es-
pecially in patients at risk due to osteopenic con-
ditions.

Correction of adult scoliosis often involves long seg-
mental fusions into the lower lumbar spine and sacrum.
However, inclusion of the lumbosacral joint in the fu-
sion remains controversial. Following arthrodesis,
forces associated with the activities of daily living trans-
fer the stresses to the remaining unfused levels of the
spine and pelvis, and may cause pseudoarthrosis,

pedicle fractures, disc space narrowing, posterior facet
hypertrophy and symptoms of mechanical back pain.2-

5,9-12 The purpose of this paper is to present a case illus-
trating that spinal fusion to the sacrum may distribute
forces through the pelvic bones and hip, resulting in
stress fractures and hardware complications.

CASE REPORT
A 43-year-old woman consulted the Department of

Orthopaedic Surgery at the University of Iowa in 1988
for chronic back pain secondary to scoliosis which was
diagnosed at the age of 18. The patient had back pain
refractory to physical therapy and analgesic medication
over the past 3 years. Her past medical history was sig-
nificant for hypothyroidism with replacement therapy
and varicose veins. She was recently diagnosed with
probable Marfan’s syndrome with elements of Ehlers-
Danlos syndrome. The neurological exam was normal.
Radiographically, the patient had an 18 degree left tho-
racic curve from T5 to T10 and an 88 degree right curve
extending from T11 to L4. A kyphotic deformity at the
cervico-thoracic junction was also noted. The lumbar
curve measured 110 degrees, which corrected only to
90 degrees on lateral bending (Fig. 1). Due to progres-
sion and back pain, she was indicated for spinal arthro-
desis and instrumentation.  In August 1991, an anterior
release and fusion, and posterior fusion with Luque-
Galveston segmental instrumentation was performed
concurrently (Fig. 2). There were no surgical compli-
cations, and postoperatively the patient was ambulating
with a TLSO. The patient had significant pain relief over
the next eight months, at which time the TLSO was
discontinued. However, the patient began having dis-
comfort at the iliac region. She was treated with non-
steroidal anti-inflammatories and instructed to decrease
her activity level. Six months later, the patient returned
with a 2-week history of right hip pain with no history
of trauma. There was radiographic evidence of a dis-
placed femoral neck fracture and superior and inferior
pubic rami fractures (Fig. 3-A). The femoral neck frac-
ture was treated with a total hip replacement. The sur-
gery was complicated by a transient femoral nerve palsy.
(Fig. 3-B). The pubic rami fracture was treated non-op-
eratively.
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Figure 1. Preoperative standing postero-anterior and lateral radiographs of the spine.
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Figure 2. Postoperative standing postero-anterior and lateral ra-
diographs after corrective surgery and fusion with Luque-Galveston
segmental instrumentation up to the sacrum.
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Lack of lumbar lordosis was causing the patient dif-
ficulty with ambulation and a feeling of being “thrown
forward” while walking. Therefore, spine revision sur-
gery was performed to correct the position of the lum-
bar fusion. Several osteotomies through the fusion mass,
which was found to be solid and without signs of
pseudoarthrosis, followed by further bending of the
Luque rods, achieved a significant increase in lumbar
lordosis and a better gait pattern for the patient. The
pubic rami fractures were healed by that time.

The patient underwent further spine revision surgery
in July 1994 for a broken Luque rod related to pseudoar-
throsis at the lumbosacral junction area. This was ad-
dressed with removal of the distal end of the Luque
rod, insertion of VSP screws and TSRH hooks con-
nected to short Luque rods and linking to the previous
rods. Additional lordosis was obtained through the
pseudoarthrosis. Extreme osteopenia was noted at that
time. The patient was treated with a corset for 7 months.
Skin breakdown over a prominent TSRH hook resolved
with conservative treatment. When last seen in July
1995, all wounds were healed, the patient had no pain
related to the spine, but still complained of a “pitching
forward” sensation.

DISCUSSION
The management of the adult patient with progres-

sive and painful scoliosis remains one of the most chal-
lenging problems for the spinal surgeon. When proper
patient selection is made, adult scoliosis corrective sur-
gery has been shown to improve patient self-reported
health assessment and function.1 However, specific con-
siderations of adult scoliosis such as rigidity, associated
degenerative disc and facet disease, and osteopenia
make the surgery more complex. In addition, there is
a higher incidence of complications when compared to
similar surgery in adolescents.4,6,7,8,11,12 Mortality is in
the range of 0.7 to 5.6%, and the incidence of both mi-
nor and major complications ranges between 41 and
86%.4,7,9,11

Anterior and posterior combined procedures, as well
as long segmental fusions into the lower lumbar spine
when degenerative changes or instability are present,
are frequently necessary.2 When considering whether
or not to extend a long fusion to the sacrum, the sur-
geon must take into account both the risks of compli-
cations resulting from arthrodesis or fixation of L5-S1
(12-70%) and the chances of iatrogenic instability or lum-
bosacral pain (75-90%).2 If the fusion does extend to the
sacrum, supplemental anterior fusion is recommended
in most patients to minimize nonunion and to preserve
the lordosis.8 However, when a solid fusion mass is ob-
tained, a stress riser may develop in the lower mobile

Figure 3A. Anteroposterior radiograph of the right hip demonstrat-
ing displaced femoral neck fracture.
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segments. Kostuik4 noted a 49% loss of lordosis and 22%
pseudoarthrosis rate in 45 patients fused to the sacrum.
Knight3 reported a case in which the dissipation of
forces through the remainder of the spinal column re-
sulted in a stress fracture of the pedicle of the lower
fused vertebra.

In this case, although spinal fusion was initially
achieved, there was a definite loss of lumbar lordosis.
We believe that the lack of spinal flexibility, failure to
restore the normal sagittal spinal contours and altered
gait apparently concentrated the biomechanical stresses

on the next mobile segment, in this case the pubic bones
and the hip. These abnormal stresses, when coupled
with the patient’s osteopenia, caused stress fractures to
occur in these structures. Subsequent hardware failure
associated with pseudoarthrosis of the fusion mass re-
quired further surgeries. Although secondary proce-
dures were successful in alleviating the stresses in the
pelvis and hip, we believe this case provides evidence
of the progression of stresses within an abnormal lum-
bar spine to more mobile segments.

Figure 3B. Anteroposterior radiograph of the pelvis after total hip replacement. Note left side Luque rod fracture.
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