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Background

Diabetes is a well-established risk factor for postoperative complications following
lumbar fusion; however, the independent impact of diabetic neuropathy on outcomes
after single-level posterolateral lumbar fusion (PLF) remains incompletely defined.

Methods

A retrospective cohort study was performed using a multicenter database of adults
undergoing single-level PLF. Patients were stratified into three groups: non-diabetic,
diabetic without neuropathy, and diabetic with neuropathy. Propensity score matching
was used to balance demographics and comorbidities, generating three matched
comparisons. Ninety-day medical and two-year mechanical and surgical complications
were compared using risk ratios (RRs) with 95% confidence intervals (CIs).

Results

Among patients without neuropathy, diabetes was associated with higher 90-day
postoperative infection (5.0% vs 4.0%, RR 1.25), sepsis (2.3% vs 1.7%, RR 1.33), and
wound disruption (3.8% vs 2.9%, RR 1.31). At two years, this group had higher
implant-associated infection (2.9% vs 2.3%, RR 1.26) and revision surgery (6.5% vs 5.7%,
RR 1.14), with similar pseudarthrosis. Patients with diabetic neuropathy had
substantially higher rates of infection, sepsis, wound disruption, pneumonia, mechanical
complications, implant-associated infection, and revision surgery, with comparable
pseudarthrosis. Direct comparison of diabetic patients with vs without neuropathy
showed neuropathy independently increased postoperative infection, wound disruption,
implant-associated infection, and revision surgery, with similar thromboembolic events
and pseudarthrosis.

Conclusions

Diabetes increases short-term medical and long-term surgical complications following
single-level PLF, and coexisting diabetic neuropathy further amplifies these risks,
underscoring the importance of neuropathy status in preoperative risk and perioperative
management.

INTRODUCTION Postoperative complications remain a concern specifi-
cally in patients with systemic risk factors such as diabetes
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As surgical techniques advance, understanding risk fac-
tors that influence both short- and long-term outcomes
have become increasingly important. Identifying which
high-risk subgroups of patients derive disproportionate risk
is essential for implementing targeted perioperative opti-
mization strategies.

The control of diabetes in patients plays a role in deter-
mining postoperative risks.!! Poor glycemic control impairs
immune function and wound healing, thereby predisposing
patients to infection, nonunion, and medical complications
after spinal fusion.®12 Poorly controlled diabetes has been
linked to higher rates of infection, prolonged hospitaliza-
tion, and increased readmission following a lumbar spine
surgery.®11 As a result, it is important to understand the
role of metabolic disease as a determinant of perioperative
outcome.

Despite the recognition of diabetes as a risk factor in
spine surgery, the specific contribution of diabetic neu-
ropathy (DNP) on outcomes post PLF are unknown. Exist-
ing spine literature has largely focused on the presence of
diabetes itself, without distinguishing the impact of dia-
betes-related complications such as neuropathy on postop-
erative function and complication risk. Despite the limited
evidence that relates DNP with PLF, DNP is hypothesized to
cause irreversible nerve damage that affects leg related out-
comes.1314 These outcomes include impaired wound heal-
ing, sensorimotor feedback, and altered pain perception.!3
14

A deeper understanding of DNP and how it effects post-
operative risk and recovery could help improve preoper-
ative counseling and targeted perioperative intervention.
Clarifying these relationships in the context of PLF is par-
ticularly relevant given the high prevalence of diabetes
among patients undergoing lumbar fusion and the substan-
tial resource utilization associated with postoperative com-
plications. The purpose of this study was to evaluate the
impact of diabetes mellitus and diabetic neuropathy on the
complications following a single level posterolateral lum-
bar fusion. This was achieved through a large propensity
matched cohort analysis.

METHODS

ETHICS

TriNetX provides de-identified data and this study was con-
ducted without access to directly identifiable patient infor-
mation, so informed consent or an IRB was not required.

STUDY DESIGN AND DATA SOURCE

We performed a retrospective cohort study using a mul-
ticenter database of patients undergoing single-level pos-
terolateral lumbar fusion (PLF) between 01/01/2010 and 01/
10/2026. Patients were stratified into three groups: non-
diabetic, diabetic without neuropathy, and diabetic with
neuropathy. Patients with incomplete demographic data or
those undergoing multilevel fusion procedures were ex-
cluded.

PROPENSITY SCORE MATCHING

To account for baseline differences in demographics and co-
morbidities, propensity score matching was performed for
three separate comparisons: (1) diabetic without neuropa-
thy vs non-diabetic patients, (2) diabetic with neuropathy
vs non-diabetic patients, and (3) diabetic with neuropathy
vs diabetic without neuropathy. Matching was conducted
using a 1:1 nearest-neighbor algorithm with a caliper width
of 0.1 pooled standard deviations. Covariate balance after
matching was assessed using standardized mean differ-
ences, with values <0.1 considered indicative of adequate
balance; p-values are reported to describe residual differ-
ences. (Tables 1-3).

OUTCOMES

Primary outcomes included ninety-day postoperative med-
ical complications (postoperative infection, deep vein
thrombosis [DVT], pulmonary embolism [PE], sepsis,
wound disruption, pneumonia) and two-year surgical and
mechanical complications (mechanical complications, im-
plant-associated infection, pseudarthrosis, and revision
surgery). Risk ratios (RRs) and 95% confidence intervals
(CIs) were calculated for all outcomes.

RESULTS

DIABETES WITHOUT NEUROPATHY VERSUS NON-
DIABETIC PATIENTS

After propensity score matching, 12,660 patients were in-
cluded in each cohort with no clinically meaningful differ-
ences in baseline characteristics (Tables 1, 4, and 5).

Within ninety days postoperatively, patients with dia-
betes without neuropathy demonstrated higher rates of
postoperative infection (5.0% vs 4.0%; RR 1.25, 95% CI
1.12-1.41; p < 0.001), sepsis (2.3% vs 1.7%; RR 1.33, 95%
CI 1.12-1.58; p = 0.001), and wound disruption (3.8% vs
2.9%; RR 1.31, 95% CI 1.14-1.49; p < 0.001) compared with
non-diabetic patients. Rates of DVT (1.9% vs 2.1%; RR 0.92,
95% CI 0.78-1.09; p = 0.35), PE (1.7% vs 1.5%; RR 1.10,
95% CI10.91-1.33; p = 0.34), and pneumonia (2.0% vs 1.9%;
RR 1.07, 95% CI 0.90-1.28; p = 0.44) were similar between
groups. (Table 4)

At two years, diabetic patients without neuropathy
demonstrated higher rates of implant-associated infection
(2.9% vs 2.3%; RR 1.26,95% CI 1.09-1.47; p = 0.003) and re-
vision surgery (6.5% vs 5.7%; RR 1.14, 95% CI 1.04-1.26; p
= 0.007), whereas rates of mechanical complications (3.0%
vs 2.7%; RR 1.13, 95% CI 0.98-1.30; p = 0.10) and
pseudarthrosis (15.4% vs 15.8%; RR 0.98, 95% CI 0.92-1.04;
p = 0.44) were comparable. (Table 5)

DIABETES WITH NEUROPATHY VERSUS NON-DIABETIC
PATIENTS

Following matching, 6,260 patients were included in each
cohort with adequate balance across baseline covariates
(Tables 2, 6, and 7). Within ninety days, patients with di-
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Variable Group 1 Group 2
(before (before
matching, n=  matching, n =
46,861) 13,178)

Current age 623+ 14.0 67.4+97

(years), mean + SD

Age at index 56.4+ 14.5 61.7+10.1

(years), mean + SD

Female, n (%) 24,481 6,897 (52.3%)
(52.2%)

Male, n (%) 22375 6,281 (47.7%)
(47.7%)

‘White, n (%) 38,758 10,008
(82.7%) (75.9%)

Black or African
American, n (%)

3,583 (7.6%) 1,803 (13.7%)

American Indian 203 (0.4%) 85 (0.6%)
or Alaska Native, n

(o)

Asian, n (%) 747 (1.6%) 324 (2.5%)

Native Hawaiian
or Other Pacific
Islander, n (%)

124 (0.3%) 56 (0.4%)

Other race, n (%) 1,522 (3.2%) 428 (3.2%)

Unknown race, n 1,924 (4.1%) 474 (3.6%)

(%)
Not Hispanic or 38,597 10,755
Latino, n (%) (82.4%) (81.6%)

Hispanic or
Latino, n (%)

2,509 (5.4%) 951 (7.2%)

Unknown 5,755(12.3%) 1,472 (11.2%)
ethnicity, n (%)

Nicotine 8,227 (17.6%) 2,564 (19.5%)
dependence (F17),

n (%)

Hypertension 19,564 9,122 (69.2%)
(110), n (%) (41.7%)

Chronic ischemic 4,317 (9.2%) 2,711 (20.6%)

p-Value  Group 1 Group 2 p-Value
(before) (after (after (after)

matching, n=  matching, n=

12,660) 12,660)
<0.001 67.7+£99 67.2+£97 <0.001
<0.001 62.0+10.5 61.4+102 <0.001
0.846 6,482 (51.2%)  6,635(52.4%) 0.054
0.863 6,176 (48.8%) 6,025 (47.6%) 0.058
<0.001 9,933 (78.5%) 9,787 (77.3%) 0.027
<0.001 1,592 (12.6%) 1,606 (12.7%) 0.791
0.002 77 (0.6%) 76 (0.6%) 0.935
<0.001 298 (2.4%) 293 (2.3%) 0.835
0.003 34 (0.3%) 47 (0.4%) 0.148
1.000 343 (2.7%) 394 (3.1%) 0.057
0.008 383 (3.0%) 457 (3.6%) 0.009
0.046 10,511 10,370 0.020

(83.0%) (81.9%)
<0.001 812 (6.4%) 869 (6.9%) 0.150
0.001 1,337 (10.6%) 1,421 (11.2%) 0.090
<0.001 2,406 (19.0%) 2,464 (19.5%) 0.355
<0.001 8,653 (68.3%) 8,608 (68.0%) 0.544
<0.001 2,346 (18.5%) 2,428 (19.2%) 0.188

Table 1. Baseline Characteristics Before and After Propensity Score Matching: PLF Without Diabetes vs. PLF

With Diabetes (No Neuropathy)

abetic neuropathy experienced higher rates of postopera-
tive infection (7.2% vs 4.6%; RR 1.55, 95% CI 1.34-1.79; p
< 0.001), sepsis (3.3% vs 1.9%; RR 1.78, 95% CI 1.42-2.22;
p < 0.001), wound disruption (6.0% vs 3.8%; RR 1.61, 95%
CI 1.37-1.89; p < 0.001), and pneumonia (2.6% vs 2.0%; RR
1.28, 95% CI 1.02-1.61; p = 0.03). Rates of DVT (2.4% vs
2.5%; RR 0.96, 95% CI 0.77-1.20; p = 0.73) and PE (2.1% vs
1.8%; RR 1.17, 95% CI 0.91-1.50; p = 0.22) were not signifi-
cantly different. (Table 6)

At two years, patients with neuropathy demonstrated
higher rates of mechanical complications (3.5% vs 2.8%;
RR 1.25, 95% CI 1.03-1.53; p = 0.02), implant-associated
infection (4.6% vs 2.6%; RR 1.78, 95% CI 1.47-2.16; p <
0.001), and revision surgery (8.1% vs 6.2%; RR 1.31, 95%
CI 1.15-1.49; p < 0.001). Pseudarthrosis rates were similar

(16.6% vs 16.4%; RR 1.01, 95% CI 0.94-1.10; p = 0.75).
(Table 7)

DIABETES WITH NEUROPATHY VERSUS DIABETES
WITHOUT NEUROPATHY

Direct comparison of 6,667 matched pairs showed no sig-
nificant residual imbalance in baseline characteristics (Ta-
bles 3, 8, and 9).

Within ninety days, diabetic neuropathy was associated
with increased rates of postoperative infection (7.3% vs
5.5%; RR 1.33,95% CI 1.17-1.52; p < 0.001), wound disrup-
tion (6.1% vs 4.3%; RR 1.41, 95% CI 1.22-1.63; p < 0.001),
and implant-associated infection (4.6% vs 3.3%; RR 1.38,
95% CI 1.16—-1.63; p < 0.001). Rates of DVT (2.5% vs 2.2%;
RR 1.13, 95% CI 0.91-1.40; p = 0.28), PE (2.1% vs 1.9%; RR
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heart disease (I125),

n (%)

CKD (N18), n (%) 2,064 (4.4%) 1,597 (12.1%)
Obesity (E66.9),n 7,384 (15.8%) 4,070 (30.9%)
(%)

Acute kidney 2,063 (4.4%) 1,214 (9.2%)
failure (N17), n

(%)

COPD (J44), n (%) 2,859 (6.1%) 1,378 (10.5%)
Peripheral 1,781 (3.8%) 756 (5.7%)
vascular disease

(I73), n (%)

Chronic hepatic 32 (0.1%) 13 (0.1%)
failure (K72.10), n

(%)

Dementia (F03), n 174 (0.4%) 85 (0.6%)
(%)

History of peptic 360 (0.8%) 172 (1.3%)
ulcer disease

(Z87.11), n (%)

Hemoglobin Ale, 55+05 65+13
mean = SD

Hemoglobin Ale 13,172 7,554 (57.3%)
available, n (%) (28.1%)

BMI, mean + SD 295+6.3 32.6+6.5
(kg/m?)

BMI available, n 35,827 10,471

(%) (76.5%) (79.5%)

1.11, 95% CI 0.88-1.41; p = 0.39), sepsis (3.3% vs 2.9%; RR
1.13, 95% CI 0.93-1.36; p = 0.21), and pneumonia (2.7% vs
2.5%; RR 1.06, 95% CI 0.87-1.31; p = 0.55) were similar.
(Table 8)

At two years, patients with diabetic neuropathy demon-
strated higher rates of revision surgery (8.2% vs 6.7%; RR
1.23, 95% CI 1.09-1.38; p = 0.001) and implant-associated
infection (4.6% vs 3.3%; RR 1.38, 95% CI 1.16-1.63; p <
0.001), while rates of mechanical complications (3.5% vs
3.2%; RR 1.10, 95% CI 0.92-1.32; p = 0.31) and
pseudarthrosis (16.7% vs 16.5%; RR 1.02, 95% CI1 0.94-1.10;
p = 0.69) were comparable. (Table 9)

DISCUSSION

The purpose of this study was to evaluate the impact of di-
abetes mellitus and diabetic neuropathy on short and long
term outcomes following single level posterolateral lum-
bar fusion. While diabetes is a well established risk factor
for postoperative complications in spine surgery, the spe-
cific contribution of diabetic neuropathy has not been well
defined in patients undergoing PLF. By stratifying patients
into non diabetic, diabetic without neuropathy, and dia-
betic with neuropathy cohorts using propensity matched
comparisons, this study sought to clarify whether neuropa-
thy identifies a subgroup of diabetic patients with dispro-
portionate perioperative and longer term risk.

<0.001 1,270 (10.0%) 1,321 (10.4%) 0.290
<0.001  3,652(28.8%) 3,688(29.1%) 0.618
<0.001 993 (7.8%) 1,050 (8.3%)  0.188
<0.001 1,238 (9.8%)  1,269(10.0%) 0.514
<0.001 669 (5.3%) 717 (5.7%) 0.185
0.261 16 (0.1%) 11 (0.1%) 0.336
<0.001 71 (0.6%) 76 (0.6%) 0.679
<0.001 155 (1.2%) 161 (1.3%) 0.734
<0.001 55405 65413 <0.001
<0.001 6,964 (55.0%) 7,037(55.6%) 0.356
<0.001  305+62 326 £65 <0.001
<0.001 10,151 10,053 0.129
(80.2%) (79.4%)

In this analysis, we found that diabetes without neu-
ropathy was associated with modest but measurable in-
creases in postoperative complications compared with non
diabetic patients. Within ninety days, patients with dia-
betes without neuropathy had higher rates of postoperative
infection (5.0% vs 4.0%), sepsis (2.3% vs 1.7%), and wound
disruption (3.8% vs 2.9%), while rates of thromboembolic
events and pneumonia were similar. At two years, this
group demonstrated higher rates of implant associated in-
fection (2.9% vs 2.3%) and revision surgery (6.5% vs 5.7%),
with similar rates of mechanical complications (3.0% vs
2.7%) and pseudarthrosis (15.4% vs 15.8%).

Patients with diabetic neuropathy demonstrated a more
pronounced increase in both early and late complications.
Within ninety days, this group experienced higher rates
of postoperative infection (7.2% vs 4.6%), sepsis (3.3% vs
1.9%), wound disruption (6.0% vs 3.8%), and pneumonia
(2.6% vs 2.0%) compared with non diabetic patients. Over
two years, diabetic neuropathy was associated with in-
creased rates of mechanical complications (3.5% vs 2.8%),
implant associated infection (4.6% vs 2.6%), and revision
surgery (8.1% vs 6.2%), while pseudarthrosis rates were
similar (16.6% vs 16.4%).

When diabetic patients with and without neuropathy
were compared directly, neuropathy remained associated
with higher rates of early postoperative infection (7.3% vs
5.5%), wound disruption (6.1% vs 4.3%), and implant asso-
ciated infection (4.6% vs 3.3%). At two years, patients with
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Variable Group 1: Group 2: No
Diabetes with diabetes
neuropathy (before
(before matching, n=
matching, n = 46,861)
7,162)

Current age 68.5+85 62.3+14.0

(years), mean £

SD

Age at index 62.8+90 56.4+ 14.5

(years), mean +

SD

Female, n (%) 3,592 (50.2%) 24,481

(52.2%)

Male, n (%) 3,570 (49.8%) 22,375

(47.7%)
White, n (%) 5,397 (75.4%) 38,758
(82.7%)

Black or African
American, n (%)

1,163 (16.2%) 3,583 (7.6%)

American 48 (0.7%) 203 (0.4%)
Indian or Alaska

Native, n (%e)

Asian, n (%) 113 (1.6%) 747 (1.6%)
Native Hawaiian 24 (0.3%) 124 (0.3%)

or Other Pacific
Islander, n (%)

Other race, n 211 (2.9%) 1,522 (3.2%)
(%)

Unknown race, 206 (2.9%) 1,924 (4.1%)
n (%)

Not Hispanic or 5,951 (83.1%) 38,597
Latino, n (%) (82.4%)
Hispanic or 460 (6.4%) 2,509 (5.4%)

Latino, n (%)

Unknown
ethnicity, n (%)

751 (10.5%) 5,755 (12.3%)

Nicotine 1,676 (23.4%) 8,227 (17.6%)

dependence

p-Value Group 1: Group 2: No  p-
(before) Diabetes with diabetes Value

neuropathy (after (after)

(after matching, matching, n=

n = 6,260) 6,260)
<0.001 68.1+8.7 68.7+9.1 <0.001
<0.001 62.4+9.1 63.0+97 <0.001
0.001 3,156 (50.4%) 3,135 (50.1%) 0.707
0.001 3,104 (49.6%) 3,125 (49.9%) 0.707
<0.001 4,873 (77.8%) 4,937 (78.9%) 0.165
<0.001 887 (14.2%) 881 (14.1%) 0.878
0.006 35 (0.6%) 36 (0.6%) 0.905
0918 105 (1.7%) 87 (1.4%) 0.190
0.288 15 (0.2%) 18 (0.3%) 0.601
0.177 169 (2.7%) 134 (2.1%) 0.042
<0.001 176 (2.8%) 167 (2.7%) 0.622
0.132 5,230 (83.5%) 5,268 (84.2%) 0.356
<0.001 367 (5.9%) 327 (5.2%) 0.118
<0.001 663 (10.6%) 665 (10.6%) 0.954
<0.001 1,396 (22.3%) 1,334 (21.3%) 0.180

Table 2. Baseline Characteristics Before and After Propensity Score Matching: PLF With Diabetes and

Neuropathy vs. PLF Without Diabetes

neuropathy demonstrated higher rates of revision surgery
(8.2% vs 6.7%) and implant associated infection (4.6% vs
3.3%), while mechanical complications and pseudarthrosis
were comparable between diabetic cohorts.

These findings suggest that diabetic neuropathy repre-
sents a marker of more advanced or systemic disease rather
than diabetes alone. Prior spine literature has often treated
diabetes as a binary exposure, without distinguishing the
presence of diabetes related complications such as neu-
ropathy.1516 Qur results suggest that this distinction is
clinically meaningful, as neuropathy appears to capture a
subset of patients with greater susceptibility to infectious
and implant related complications following PLF.17:18

From a clinical standpoint, these findings have impor-
tant implications for risk stratification and perioperative
planning. Identification of diabetic neuropathy during pre-
operative evaluation may provide additional prognostic in-

formation beyond the diagnosis of diabetes alone and
should be considered during surgical counseling.!? The el-
evated short term complication rates observed in patients
with neuropathy support closer postoperative surveillance
and a lower threshold for early intervention.!1,20 The in-
creased long term rates of implant associated infection and
revision surgery in this group may also prompt considera-
tion of construct selection, bone quality, and extended fol-
low up. For patients with diabetes without neuropathy, the
more modest increase in risk supports a nuanced discussion
that acknowledges diabetes related risk without overstating
its impact.

Several limitations of this study should be acknowl-
edged. The retrospective design and reliance on admin-
istrative data introduce the possibility of diagnostic and
coding inaccuracies and limit the ability to account for im-
portant clinical variables. Factors such as glycemic control,
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(F17), n (%)

Hypertension 5,892 (82.3%) 19,564
(I10), n (%) (41.7%)
Chronic 2,283 (31.9%) 4,317 (9.2%)
ischemic heart

disease (I125), n

(%)

CKD (N18),n 1,655 (23.1%) 2,064 (4.4%)
(%)

Obesity (E66.9), 3,229 (45.1%) 7,384 (15.8%)
n (%)

Acute kidney 1,372 (19.2%) 2,063 (4.4%)
failure (N17), n

(%)

COPD (J44), n 1,203 (16.8%) 2,859 (6.1%)
(%)

Peripheral 858 (12.0%) 1,781 (3.8%)
vascular disease

(I73), n (%)

Chronic hepatic 25 (0.3%) 32 (0.1%)
failure (K72.10),

n (%)

Dementia (F03), 80 (1.1%) 174 (0.4%)
n (%)

History of peptic 133 (1.9%) 360 (0.8%)
ulcer disease

(Z87.11), n (%)

Hemoglobin FJO0£15 55+05
Alc, mean £ SD

Hemoglobin Ale 5,254 (73.4%) 13,172
available, n (%) (28.1%)
BMI, mean+ SD 333+65 205+63
(kg/m?)

BMI available, n 5,842 (81.6%) 35,827

(%) (76.5%)

duration and severity of diabetes and neuropathy, and spe-
cific surgical or technical details were not available and may
influence both complication risk and interpretation of these
findings. Neuropathy was identified based on diagnostic
coding and may not fully reflect disease severity. Future
prospective studies incorporating detailed metabolic and
neurologic assessments, standardized definitions of neu-
ropathy, and more granular surgical data are needed to val-
idate these findings and to better define targeted perioper-
ative optimization strategies for patients with diabetes and
diabetic neuropathy undergoing posterolateral lumbar fu-
sion.

CONCLUSIONS

In this analysis, patients’ with diabetes mellitus undergo-
ing PLF were associated with a modest increase in post-
operative risk compared to non diabetic patients. This in-
crease in risk included both an increase in short and long
term complications. When comparing diabetic patients to
patients within a subgroup however, those who also had

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

4,994 (79.8%) 4,931 (78.8%) 0.165
1,654 (26.4%) 1,634 (26.1%) 0.685
1,022 (16.3%) 1,064 (17.0%) 0.314
2,490 (39.8%) 2,469 (39.4%) 0.701
836 (13.4%) 874 (14.0%)  0.323
872 (13.9%) 858 (13.7%)  0.717
613 (9.8%) 576 (9.2%) 0.259
10 (0.2%) 13 (0.2%) 0.531
56 (0.9%) 56 (0.9%) 1.000
102 (1.6%) 94 (1.5%) 0.565
69415 55405 <0.001
4,355 (69.6%) 4,329(69.2%) 0.614
332465 309+62 <0.001
5,080 (81.2%) 5,114 (81.7%) 0.435

diabetic neuropathy experienced higher risks of infection,
wound complications, and revision surgery. There were
similar rates of pseudarthrosis amongst all the cohorts,
which suggests that the increase in revision surgeries
within the neuropathy subgroup was not attributed to
pseudarthrosis.

These findings support the idea of adopting diabetic
neuropathy as a meaningful clinical marker. Preoperative
risk stratification, surgical counseling, and postoperative
management should take into account a diabetic neuropa-
thy diagnosis and not just the binary presence or absence
of diabetes. Further investigation is warranted to validate
these findings and help mitigate the risk in this high risk
population.
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Variable

Current age
(years), mean
SD

Age at index
(years), mean £
SD

Female, n (%)
Male, n (%)
‘White, n (%)

Black or
African
American, n
(%)

American
Indian or
Alaska Native,
n (%)

Asian, n (%)

Native
Hawaiian or
Other Pacific
Islander, n (%)

Other race, n
(%)

Unknown race,
n ('yo)

Not Hispanic or
Latino, n (%)

Hispanic or
Latino, n (%)

Unknown
ethnicity, n (%)

Group 1:
Diabetes with
neuropathy
(before
matching, n =
7,162)

68.5+8.5

62.8+9.0

3,592 (50.2%)
3,570 (49.8%)
5,397 (75.4%)
1,163 (16.2%)

48 (0.7%)

113 (1.6%)
24 (0.3%)

211 (2.9%)

206 (2.9%)

5,951 (83.1%)

460 (6.4%)

751 (10.5%)

Group 2:
Diabetes
without
neuropathy
(before
matching, n =
13,178)

674+9.7

61.7+£10.1

6,897 (52.3%)
6,281 (47.7%)
10,008 (75.9%)
1,803 (13.7%)

85 (0.6%)

324 (2.5%)
56 (0.4%)

428 (3.2%)

474 (3.6%)

10,755 (81.6%)

951 (7.2%)

1,472 (11.2%)

p-Value Group 1: Group 2: p-
(before) Diabetes with Diabetes Value

neuropathy without (after)

(after neuropathy

matching, n = (after

6,667) matching, n =

6,667)

<0.001 68.4+ 8.6 685+89 0.324
<0.001 62.6+9.1 62.8+93 0.240
0.003 3,370 (50.5%) 3,324 (49.9%) 0.426
0.003 3,297 (49.5%) 3,343 (50.1%) 0.426
0.350 5,051 (75.8%) 5,112 (76.7%) 0.215
<0.001 1,049 (15.7%) 1,023 (15.3%) 0.534
0.831 39 (0.6%) 40 (0.6%) 0.910
<0.001 113 (1.7%) 118 (1.8%) 0.740
0.328 23 (0.3%) 22 (0.3%) 0.881
0.239 195 (2.9%) 169 (2.5%) 0.167
0.006 197 (3.0%) 183 (2.7%) 0.466
0.009 5,528 (82.9%) 5,589 (83.8%) 0.156
0.033 431 (6.5%) 389 (5.8%) 0.130
0.135 708 (10.6%) 689 (10.3%) 0.591

Table 3. Baseline Characteristics Before and After Propensity Score Matching: PLF With Diabetes and

Neuropathy vs. PLF With Diabetes (No Neuropathy)
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Outcome
Postoperative
infection
DVT

PE

Sepsis

‘Wound disruption

Pneumonia

Diabetes group (n =
12,660)

637 (5.0%)

246 (1.9%)

213 (1.7%)

293 (2.3%)

483 (3.8%)

254 (2.0%)

Non-diabetic group (n=
12,660)

508 (4.0%)

267 (2.1%)

194 (1.5%)

220 (1.7%)

370 (2.9%)

237 (1.9%)

Risk Ratio (95%
Ch*

1.254 (1.118, 1.405)

0.921 (0.776,
1.094)

1.098 (0.906,
1.332)

1.332 (1.120,
1.583)

1.305 (1.143,
1.490)

1.072 (0.899,
1.277)

p-

Value

<0.001

0.349

0.342

0.001

<0.001

0.438

Table 4. Ninety-Day Postoperative Medical Complications: PLF With Diabetes (No Neuropathy) vs. PLF Without

Diabetes

Outcome

Mechanical complication

Implant-associated
infection
Pseudarthrosis

Revision surgery

Diabetes group (n=
12,660)

382 (3.0%)
372(2.9%)

1,953 (15.4%)

822 (6.5%)

Non-diabetic group (n =
12,660)

339 (2.7%)

295 (2.3%)

1,998 (15.8%)

719 (5.7%)

Risk Ratio (95%
Ccn*

1.127 (0.975,
1.302)

1.261 (1.085,
1.466)

0.977 (0.923,
1.035)

1.143 (1.037,
1.259)

p_
Value

0.104

0.003

0.436

0.007

Table 5. Two-Year Mechanical and Surgical Complications: PLF With Diabetes (No Neuropathy) vs. PLF Without

Diabetes

Outcome
Postoperative
infection

DVT

PE

Sepsis

‘Wound disruption

Pneumonia

Diabetes + Neuropathy (n=
6,260)

450 (7.2%)

153 (2.4%)

132 (2.1%)

206 (3.3%)

378 (6.0%)

163 (2.6%)

Non-diabetic (n =
6,260)

291 (4.6%)

159 (2.5%)

113 (1.8%)

116 (1.9%)

235 (3.8%)

127 (2.0%)

Risk Ratio (95%
cn*

1.546 (1.340,
1.785)

0.962 (0.773,
1.198)

1.168 (0.911,
1.498)

1.776 (1.418,
2.224)

1.609 (1.372,
1.886)

1.283 (1.020,
1.614)

p_
Value
<0.001
0.731
0.220
<0.001
<0.001

0.032

Table 6. Ninety-Day Postoperative Medical Complications: PLF With Diabetes and Neuropathy vs. PLF Without

Diabetes
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Outcome Diabetes + Neuropathy (n = Non-diabetic (n = Risk Ratio (95%  p-
6,260) 6,260) Ch* Value

Mechanical 217 (3.5%) 173 (2.8%) 1.254 (1.030, 0.024

complication 1.527)

Implant-associated 287 (4.6%) 161 (2.6%) 1.783 (1.474, <(0.001

infection 2.155)

Pseudarthrosis 1,040 (16.6%) 1,027 (16.4%) 1.013 (0.936, 0.754
1.096)

Revision surgery 507 (8.1%) 387 (6.2%) 1.310(1.153, <0.001
1.488)

Table 7. Two-Year Mechanical and Surgical Complications: PLF With Diabetes and Neuropathy vs. PLF Without
Diabetes

Outcome Diabetes + Neuropathy (n = Diabetes only (n = Risk Ratio (95% p-
6,667) 6,667) Cch* Value

Postoperative 490 (7.3%) 368 (5.5%) 1.332 (1.168, <0.001

infection 1.518)

DVT 167 (2.5%) 148 (2.2%) 1.128 (0.907, 0.279
1.404)

PE 141 (2.1%) 127 (1.9%) 1.110 (0.876, 0.388
1.408)

Sepsis 220 (3.3%) 195 (2.9%) 1.128 (0.933, 0.212
1.364)

Wound disruption 409 (6.1%) 290 (4.3%) 1.410 (1.218, <0.001
1.633)

Pneumonia 180 (2.7%) 169 (2.5%) 1.065 (0.866, 0.551
1.310)

Table 8. Ninety-Day Postoperative Medical Complications: PLF With Diabetes and Neuropathy vs. PLF With
Diabetes (No Neuropathy)

Outcome Diabetes + Neuropathy (n=  Diabetes only (n = Risk Ratio (95%  p-
6,667) 6,667) CD* Value

Mechanical 234 (3.5%) 213 (3.2%) 1.099 (0.915, 0.312

complication 1.319)

Implant-associated 304 (4.6%) 221 (3.3%) 1.376 (1.161, <0.001

infection 1.630)

Pseudarthrosis 1,114 (16.7%) 1,097 (16.5%) 1.015 (0.941, 0.692
1.096)

Revision surgery 544 (8.2%) 444 (6.7%) 1.225 (1.086, 0.001
1.382)

Table 9. Two-Year Mechanical and Surgical Complications: PLF With Diabetes and Neuropathy vs. PLF With
Diabetes (No Neuropathy)
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Panel A. PLF With Diabetes (No Neuropathy) vs No Diabetes

Diabetes
(no neuropathyNo diabetes

Outcome ln=1§;!60) ln=1§;56m RR (95% CI) P value
Mechanical complication 3.0 2.7 L ® 1.127 (0.975, 1.302) 0.104
Implant-associated :
infection 2.9 2.3 _— 1.261 (1.085, 1.466) 0.003
Pseudarthrosis 15.4 15.8 = 0.977 (0.923, 1.035) 0.436
Revision surgery 6.5 57 —_— 1.143 (1.037, 1.259) 0.007

Panel B. PLF With Diabetes + Neuropathy vs No Diabetes

Diabetes +

neuropathy No diabetes
Outcome (n=6,260) (n=6,260) RR (95% C1) P value

% %

Mechanical complication 35 2.8 —_—— 1.254 (1.030, 1.527) 0.024
Implant-associated Y
infection 4.6 26 _— 1,783 (1.474, 2.155) <0.001
Pseudarthrosis 16.6 16.4 = Y 1.013 (0.936, 1.096) 0.754
Revision surgery 8.1 6.2 —_—— 1.310 (1.153, 1.488) <0.001

Panel C. Diabetes + Neuropathy vs Diabetes Only (No Neuropathy)

Diabetes +

neuropathy Diabetes only
Outcome tn=%;6671 tn=|§g65'rl RR (95% CI) P value
Mechanical complication 3.5 3.2 L o ® 1.099 (0.915, 1.319) 0.312
Implant-associated .
infection 4.6 3.3 —_—— 1.376 (1.161, 1.630] <0.001
Pseudarthrosis 16.7 16.5 - 1.015 (0.941, 1.096) 0.692
Revision surgery 8.2 6.7 —— 1.225 (1.086, 1.382) 0.001

r T T
0.75 1 125 15 2 2.5

Risk Ratio (log scale)

Filled markers indicate P < 0.05; open markers indicate P = 0.05. Reference line at RR = 1.0.

Fig 1. Two-year mechanical and surgical outcomes after posterior lumbar fusion by diabetes/neuropathy
subgroup (matched cohorts).

Forest plot (Panels A-C) comparing 2-year risks of mechanical complication, implant-associated infection, pseudarthrosis, and revision surgery across matched cohorts: (A) diabetes
without neuropathy vs no diabetes, (B) diabetes with neuropathy vs no diabetes, and (C) diabetes with neuropathy vs diabetes without neuropathy. Points represent risk ratios (RRs)
with 95% confidence intervals; the vertical reference line denotes RR = 1.0. Filled markers indicate P < 0.05 and open markers indicate P > 0.05.
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