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Introduction: The objective of this study is to examine the longterm outcomes of patients undergoing non-instrumented posterolateral fusion of the lumbar spine.
Methods: We present 376 patients who underwent in situ, noninstrumented arthrodesis for lumbar degenerative disease over a
20-year period at a single institution. Patients were followed for an
average of 83.2 ± 65.5 months after the index lumbar arthrodesis
procedure.
Results: The average age for these patients was 61.1 ± 13.54 years,
and 185 (49.2%) patients were male. Of the total 376 patients, 344
(91.5%) presented with back pain, 304 (95.9%) with radiculopathy,
20 (5.32%) with motor weakness, and 7 (1.86%) with pre-operative
bowel/bladder dysfunction. The most common pre-operative diagnosis was multi-level lumbar stenosis with claudication in 211
(56.1%) patients, followed by degenerative disc disease in 111
(29.5%) patients. An average of 1.76 ± 0.82 spinal levels were fused.
Autograft was used in 345 (91.75%) patients, while allograft was
utilized in 31 (8.24%) patients. Average blood loss was 625 ± 487
milliliters. 15 (3.99%) patients experienced intra-operative durotomy
during the surgery. Peri-operatively, the average length of stay was
5.98 ± 5.78 days. Post-operatively, patients experienced a significant
improvement in back pain (p<0.0001) and radiculopathy (p<0.0001).
At last follow-up, 228 (60.64%) patients experienced continued or
recurrent back pain, while 217 (57.71%) patients experienced continued or recurrent radiculopathy. The cumulative rate of adjacent
segment disease development over time was 18.35% (69 patients).
The pseudoarthrosis rate was 5.59% (21 patients). In total, the rate of
reoperation due to non-improvement or worsening of symptoms was
30.59% (115 patients).
Discussion: The utility and outcomes of non-instrumented lumbar
fusions is controversial in the literature. In this manuscript, we present one of the largest cohorts of patients undergoing in situ fusion for
degenerative lumbar spine disease. We also present a cohort with one
of the longest follow-up times, an average of 6.9 years.
Conclusions: Patients undergoing non-instrumented fusion have
statistically significant improved back pain and radiculopathy postoperatively. Notably, while 18.35% of patient developed adjacent
segment disease, 30.6% of patients required re-operation due to recurrent or worsening symptoms during the follow-up period.
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Introduction: Posterolateral lumbar fusion is the most common
method used to treat degenerative lumbar conditions. Local bone
harvested from the laminectomy has been used as an alternative to
iliac crest because it is easily accessed and is not associated with
complications. Despite ease of access, fusion outcomes using only
local bone is wanting.
Materials & Methods: A retrospective review of 241 patients
treated with instrumented posterolateral lumbar fusion (PLF), or PLF
with interbody fusion (PLF+IF) at a single level in association with
a multi-center trial was undertaken. Local autologous bone was used
as the fusion material, without any additional extenders/enhancers.
Fusion was assessed by two radiologists at 6 and 12 months using
three criterion: 1.) > 3 mm of translation and 2.) > 5o of angulation on
flexion-extension radiographs and 3). qualitative grading of bridging
bone via computed tomography (CT) scans.
Results: 25 patients out of 145 (18.2%) treated with PLF alone
were graded as fused bilaterally at 6 months, while 33 patients
(24.1%) demonstrated at least unilateral fusion. One patient out of 96
(1.1%) treated with PLF+IF was graded as successfully fused at all
three fusion sites at 6 months, while 10 patients (10.6%) treated with
PLF+IF demonstrated a solid interbody fusion, and 8 patients (8.5%)
had at least one posterolateral side of the spine fused. 48 patients out
of 115 (44.4%) treated with PLF, had bilateral fusion at 12 months.
57 patients (52.7%) had at least unilateral fusion. 18 patients out of
76 (24.3%) treated with PLF+IF demonstrated successful interbody
fusion, and 19 patients (25.7%) had at least one posterolateral side of
the spine fused.
Discussion: Lumbar fusion using local bone alone without bone
graft enhancer and extenders provide a surprisingly low fusion
rate. Because the volume of local bone is limited, the fusion rate is
approximately half the rate (25.7% versus 52.7%) when augmented
with interbody. Our study was a multicenter study likely representing
the community rather than a single surgeon experience.
Conclusions: The use of local bone alone provides a fusion rate
substantial less than fusions using the “goal standard” iliac crest autograft with or without an interbody cage.
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Introduction: Smoking inhibits bone healing, leading to increased
rates of pseudoarthrosis. The mechanism behind these effects is controversial. Dioxin negatively impacts bone quality and is suggested
to affect osteoblast differentiation. We hypothesized that dioxin
inhibits osteogenesis via the Aryl Hydrocarbon Receptor (AHR), and
that dioxin treatment would inhibit arthrodesis in a rat posterolateral
fusion (PLF) model.
Methods: A wound assay, whereby rat bone marrow stromal
cells (BMSC) migrate across a scratched monolayer, was performed
to evaluate the rate of cell migration after treatment with DMSO,
dioxin, nicotine, alpha-Naphthoflavone (ANF, an AHR antagonist),
or dioxin+ANF. An alkaline phosphatase (ALP) assay was also
performed to quantify enzyme activity. For in vivo studies, female
Long-Evans rats were injected weekly with dioxin or vehicle control
for 6 weeks prior to PLF across L4 and L5 using 1μg rhBMP-2 on
an absorbable collagen sponge (ACS). Treatments continued until
sacrifice at 4 weeks post-op. Spines were evaluated using radiographs,
microCT, and fusion scoring.
Results: Dioxin inhibited cell migration in vitro, and ANF co-treatment rescued the effect; nicotine did not reduce migration rate. Dioxin
decreased ALP activity, and ANF similarly rescued this inhibitory
effect. Radiographs showed decreased bridging bone formation in
dioxin-treated rats. Fusion scores and rates were significantly lower
in dioxin-treated rats relative to controls (1.73 vs 0.71, p<0.001;
100% vs 50%, p<0.01; Figure 1A-B). MicroCT quantification and
3-D reconstruction showed no change in new bone formation in fused
spines between groups (Figure 1C).
Discussion: Our in vitro studies suggest that dioxin inhibits preosteoblast cell migration and ALP activity through activation of the
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AHR. As such, the AHR may represent a therapeutic target for the
protection of smokers against bone healing inhibition. Dioxin significantly lowered fusion scores and rates in a rat arthrodesis model.
Future studies will determine whether AHR antagonists protect
against dioxin action in vivo.
Conclusions: Although smoking causes complications in bone
healing, the mechanisms remain elusive. Our study suggests that dioxin-like compounds may be responsible for these inhibitory effects, and
that agents which block the AHR may have therapeutic potential in
the smoking population.
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Objective: Grade I degenerative lumbar spondylolisthesis with spinal stenosis is a common cause of spinal morbidity. It remains unclear
whether to treat this condition with laminectomy alone or lumbar
fusion with laminectomy. This study reports a cost-utility analysis of
these two procedures at five-year follow-up.
Methods: Patients were obtained from a single site participating
in a randomized trial comparing patients aged 50-81 years, receiving
laminectomy alone or laminectomy with instrumented fusion between
2002-2009. Short Form-36 (SF-36) and Oswestry Lower Back
Disability Index (ODI) were collected prior to surgery and post-operatively at 3 months, 6 months, 1 year, and annually to 5 years. Direct
costs were calculated from a hospital perspective using total charges
and year-specific cost-to-charge ratios, adjusted to 2012 dollars. Short
Form-6D (SF-6D) utility scores were computed from the SF-36, and
gains in Quality-Adjusted Life-Years (QALYs) were calculated by
taking the area under the utility curve relative to the baseline.
Results: 39 patients received laminectomy and 37 patients received
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