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Award-winning study examines outcomes
based on novel diagnostic indications
By Annie Hayashi

STUDY IS MOVE TOWARD EVIDENCE-BASED
DECISIONS IN SPINAL SURGERY

“Chronic low back pain is a
symptom, not a diagnostic entity
from which treatment outcomes
can be readily extrapolated,” said
Steven D. Glassman, MD, at the
recent North American Spine
Society Meeting.

“Asking whether fusion is a
good treatment for low back pain
is like asking whether antibiotics
are a good treatment for shortness
of breath.”

To effectively translate outcome
data into clinical decision-making
or evidence-based guidelines,
according to Dr. Glassman, greater
diagnostic specificity is needed.
The report of his attempt to
measure outcomes based on diag-
nostic subgroups was honored
with a “2008 Outstanding Paper
Award” from The Spine Journal.

Measuring outcomes based
on diagnosis 
Dr. Glassman’s single-center study
involved 327 patients with lumber
degenerative disease who under-
went lumbar spine fusion and
completed 2 years of follow-up.
Each patient was assigned to a
diagnostic subgroup prior to under-
going primary or revision lumbar
fusion surgery. The diagnostic
subgroups for primary and revision
surgery and the numbers of patients
in each are shown in Table 1.

Patient-reported outcome meas-
ures—Oswestry Disability Index
(ODI), Medical Outcome Study
Short Form-36 (MOS SF-36), and
numeric rating scales (NRSs) for
back pain and leg pain—were
collected at baseline, and postoper-
atively at 6 months, 1 year, and 2
years. The SF-36 physical compo-
nent score (PCS) was used in the
latter portion of the study.

At 2 years postsurgery, the mean
SF-36 PCS and the mean ODI
scores for the entire study popula-
tion had improved. But the diag-
nostic subgroups had varying
levels of improvement in their ODI
scores (Table 2). 

“Assessment of outcomes based

on a specific diagnosis revealed the
most substantial and most consis-
tent improvement in the spondy-
lolisthesis group,” Dr. Glassman
reported. 

The spondylolisthesis subgroup
scored at or near the maximum for
all health-related quality of life
(HRQOL) measures. In addition,
71 percent of that subgroup
reached the minimum clinically
important difference on the ODI
scales—a higher percentage than in
any other subgroup—despite a
greater incidence of complications.
The spondylolisthesis and scoliosis
subgroups demonstrated the most
substantial improvement in ODI
scores at 1 and 2 years post-
surgery. 

Among stenosis patients,
however, a statistically significant
deterioration in ODI scores was
seen between the first and second
year postsurgery. Although stenosis
patients were older (average age:
64 years) and had a high incidence
of subsequent adjacent level deteri-
oration, Dr. Glassman reported
that the reason for the ODI deteri-
oration was not readily obvious.

SF-36PCS outcomes
When measuring SF-36 PCS,
researchers found very different

results. The greatest improvement
was seen in the disk pathology
and spondylolisthesis subgroups;
patients in the nonunion and
adjacent level degeneration
subgroups had the least 
improvement.

Scoliosis subgroup
Dr. Glassman expressed surprise
that the scoliosis subgroup scored
as well as it did because the
patients in that group tended to
be older (average age: 63 years)
and had to undergo a more exten-
sive procedure (mean 2.7 levels)
when compared with other
groups. 

“Although the group was
small,” said Dr. Glassman, “the
incidence of complications and the
need for adjacent level revision
trended high in this group, consis-
tent with the complexity of the
pathology.”

Revision outcomes
Among patients in the revision
surgery groups, results for those
in the postdiskectomy group were
“somewhat more optimistic,”
according to Dr. Glassman.
“These patients have been typi-

Diagnosis Definition Number of Patients

Disk pathology (Primary) Internal desiccation and/or high intensity zones without disk 33
space collapse; patients with greater than 50% disk space 
collapse, modic changes or prior intradiscal procedures

Spondylolisthesis (Primary) Isthmic and degenerative listhesis 80

Scoliosis (Primary) Associated coronal plane deformity between 10° and 30° 21

Instability (Primary) Surgeon’s subjective assessment of abnormal motion on 46
flexion and extension radiographs; substantial retrolisthesis 
or lateral listhesis

Stenosis (Primary) The presence of central or foraminal stenosis without any  17
of the abnormalities listed above, or patients undergoing 
fusion secondary to the risk for iatrogenic instability after 
decompression alone

Nonunion (Revision) 23

Adjacent level degeneration (Revision) Includes patients with adjacent level spondylolisthesis as well as 40
those undergoing extension of fusion for adjacent level stenosis 
(without evident radiographic instability) 

Postdiskectomy revision (Revision) (Includes any patient with a history of prior decompression/ 67
diskectomy regardless of the associated radiographic findings)

Table 1  Defining diagnostic subgroups

Diagnostic subgroup ODI improvement

Spondylolisthesis 20.3 points

Scoliosis 20.6 points

Disk pathology 16.2 points

Instability 12.7 points

Postdiskectomy revision  14.0 points

Stenosis 10.6 points

Adjacent level degeneration 9.5 points

Nonunion 5.5 points

Table 2  ODI improvement

See OUTCOMES, page 13
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