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Abstract

Study Design—A secondary analysis comparing diabetic patients with nondiabetic patients
enrolled in the Spine Patient Outcomes Research Trial (SPORT).

Objective—To compare surgical outcomes and complications between diabetic and nondiabetic
spine patients.

Summary of Background Data—Patients with diabetes are predisposed to comorbidities that
may confound the diagnosis and treatment of patients with spinal disorders.

Methods—Baseline characteristics and outcomes of 199 patients with diabetes were compared
with those of the nondiabetic population in a total of 2405 patients enrolled in the Spine Patient
Outcomes Research Trial for the diagnoses of intervertebral disc herniation (IDH), spinal stenosis
(SpS), and degenerative spondylolisthesis (DS). Primary outcome measures include the 36-1tem
Short Form Health Survey (SF-36) Health Status questionnaire and the Oswestry Disability Index.

Results—Patients with diabetes were significantly older and had a higher body mass index than
nondiabetic patients. Comorbidities, including hypertension, stroke, cardiovascular disease, and
joint disease, were significantly more frequent in diabetic patients than in nondiabetic patients.
Patients with diabetes and IDH did not make significant gains in pain and function with surgical
intervention relative to diabetic patients who underwent nonoperative treatment. Diabetic patients
with SpS and DS experienced significantly greater improvements in pain and function with
surgical intervention when compared with nonoperative treatment. Among those who had surgery,
nondiabetic patients with SpS achieved marginally significantly greater gains in function than
their diabetic counterparts (SF-36 physical function, P = 0.062). Among patients who had surgery
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for DS, diabetic patients did not have as much improvement in pain or function as did the
nondiabetic population (SF-36 bodily pain, P = 0.003; physical function, P = 0.002). Postoperative
complications were more prevalent in patients with diabetes than in nondiabetic patients with SpS
(P =0.002). There was an increase in postoperative (P = 0.028) and intraoperative (P = 0.029)
blood replacement in DS patients with diabetes.

Conclusion—Diabetic patients with SpS and DS benefited from surgery, though older SpS
patients with diabetes have more postoperative complications. IDH patients with diabetes did not
benefit from surgical intervention.

Keywords

complications; degenerative spondylolisthesis; diabetes mellitus; disability; intervertebral disc
herniation; pain; spinal stenosis

Diabetes mellitus is a debilitating chronic illness that affects 16 million Americans.!
Although the disease itself is not necessarily disabling, many of its sequelae, including
diabetic neuropathy and microvascular disease, can cause chronic lower extremity pain and
lead to significant limitation in overall function.1® The coexistence of diabetic and lumbar
spine disease may cause even greater limitation among the diabetic population when
compared with nondiabetic population, prompting more aggressive treatment.

The literature contains conflicting reports regarding the benefits of surgical decompression
and fusion among diabetic patients with lumbar spinal stenaosis (SpS) and degenerative disc
disease.’”"11 In addition, it has been suggested that patients with diabetes may be predisposed
to complications, such as infection, prolonged hospitalization, longer operative time, and
higher nonunion rate, after spinal surgery.11-15 After surgical intervention, patients with
diabetes may also have poor health status and decreased life expectancy compared with
nondiabetic patients,16-18

This study compares the baseline characteristics of patients with diabetes to the nondiabetic
patients in the Spine Patient Outcomes Research Trial (SPORT). The study also evaluates
the impact of the diabetic condition on the clinical outcomes of operative and nonoperative
treatment,19-23

MATERIALS AND METHODS

SPORT enrolled patients from 2000 to 2005 at 13 sites in 11 US states. Subjects were
enrolled in both observational and randomized cohorts for all diagnoses. Patients chose
whether or not they were willing to be randomized. If they were, they were enrolled in the
randomized cohort. If they were not, they were enrolled in the observational cohort. Once in
the randomized cohort, they were randomized to surgery or nonoperative treatment. Once in
the observational cohort, they elected to have surgery or nonoperative treatment. The
primary outcome measures were the 36-Item Short Form Health Survey (SF-36) Health
Status questionnaire subscores for bodily pain (BP) and physical function (PF),2425 as well
as low back pain-associated disability as measured by the Oswestry Disability Index
(ODI).28 Baseline characteristics analyzed in this study included age, sex, race, income,
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work status, disability status, medical comorbidities, mean body mass index (BMI),
smoking, and health status, as measured by SF-36. Further details about the SPORT study
have been previously published.19-23.27

There are a total of 2505 patients enrolled in the observational and randomized cohorts of
the SPORT trial, 2406 of whom provided information regarding diabetic status. The cohorts
were combined after analyzing each separately and testing for differences in effect sizes
between RCT and OBS cohorts. Since no differences were seen, the cohorts were combined
for as-treated analyses. This was done in several previous SPORT secondary analysis
articles,28-30 and a detailed statistical rationale for this strategy has been published.3!

Baseline characteristics for all patients for whom follow-up and diabetes status were
available were compiled and comparisons made between diabetic patients and nondiabetic
patients (Table 1). All 2505 enrolled patients completed a baseline survey. If a patient
completed a baseline survey, they might have missing values for those questions they
refused to answer. Therefore, the number of patients varied with each baseline characteristic.
These numbers, along with the total number of patients included in the analysis, are included
in Table 1. No patients were missing age. Only patients who had both baseline and at least
one follow-up were included in the analyses. Only two patients were missing BMI; they
both were in the intervertebral disc herniation (IDH), nondiabetic group. Further, the
diabetic and nondiabetic groups were stratified by diagnosis (IDH, SpS, and degenerative
spondylolisthesis [DS]).

STATISTICAL ANALYSIS

Baseline characteristics between patients with diabetes and patients without diabetes were
compared by using a XZ test for categorical variables and t tests for continuous variables.
Outcome analyses were performed, as they were in the primary SPORT articles for the
individual diagnoses.19-21:27 Qutcomes were analyzed by using longitudinal mixed-effects
models, with a random individual effect to account for the correlation among repeated
observations within individuals over time. Adjusting covariates found to predict missing
data, treatment received, and outcome were included in the model (further details described
previously).19-21.23.27 |n addition, outcome, center, age, and sex were included in all
longitudinal outcome models. All analyses were as-treated, and treatment is considered a
time-varying covariate. Therefore, patients were categorized at each time-point as to
whether or not they received surgical treatment; follow-up times were measured from the
beginning of treatment, and baseline covariates were updated at the time of surgery. All
observations before surgery were considered in the nonoperative estimate, with follow-up
time measured from enrollment; all observations after surgery contributed to the surgical
estimate, with follow-up time measured from the time of surgery. Rates of repeated surgery
at1, 2, 3, and 4 years were estimated via Kaplan-Meier curves. P values were calculated
with the use of the log-rank test. Secondary and binary outcomes were analyzed by using
generalized estimating equations, assuming a compound symmetry working correlation
structure. Comparisons in outcomes between patients with diabetes and patients without
diabetes are made at each time-point with multiple degree-of-freedom Wald tests. Across the
4-year follow-up, overall comparisons of area under the curve were made by using a Wald
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test. Throughout the text, we have distinguished between these by using the terms “at XX
time” versus “across 4 years.” Analyses were performed with the SAS PROC MIXED and
PROC GENMOD procedures (SAS version 9.2, Windows ZP Pro, Cary, NC). Statistical
significance is defined as P < 0.05 based on a two-sided hypothesis, with no adjustment
made for multiple comparisons.

Information about follow-up outcomes and diabetic status was available for 2406 patients
who were included in the analysis (Table 1). Please note that we here discuss only those
differences that pertain to diabetes; those significant differences that remain have been
reported and discussed in previous SPORT articles.

One hundred ninety-nine patients reported being treated for diabetes having been told that
they had diabetes by their physician. The mean age of the patients with diabetes (63.9 years)
was significantly greater than that of the nondiabetic patients (52.8 years) (P < 0.001). A
significantly higher percentage of patients with diabetes were nonwhites (23% vs. 14%, P <
0.001). Patients with diabetes had a significantly higher mean BMI than nondiabetic patients
(32.9 vs. 28.3, P < 0.001). Several medical conditions were significantly more common
among diabetic patients, including hypertension (64% vs. 27%, P < 0.001), stroke (6% vs.
1%, P < 0.001), cardiac conditions (30% vs. 13%, P < 0.001), and “joint” problems (55% vs.
36%, P < 0.001). There was also a significantly higher incidence of lung cancer and stomach
problems among patients with diabetes. Vascular problems were more prevalent in patients
with diabetes.

Significantly, more nondiabetic patients were working (48%) than were the patients with
diabetes (26%), and more patients with diabetes were disabled (16%) than nondiabetic
patients (11%). Among the SF-36 subscales, there were significant differences between the
groups at baseline with respect to the physical component summary (PCS) score (27.1
among patients with diabetes vs. 30.3 for nondiabetic patients, P < 0.001) and for the PF
score (29.3 for patients with diabetes vs. 36.8 for nondiabetic patients, P < 0.001). The
impact of low back pain on a patient’s daily function, as measured by the ODI, was not
different for the two groups (P = 0.66).

INTERVERTEBRAL DISC HERNIATION

In the 1185 patients with IDH, only 40 IDH patients (3.4%) were diabetic (Table 1). These
patients were significantly older than the nondiabetic population (mean age, 50.4 years vs.
41.5 years). Patients with diabetes had a significantly higher BMI (P < 0.001) and a
significantly higher incidence of hypertension and stroke (P < 0.001 for both). Fewer IDH
patients with diabetes than nondiabetic patients were working, but this was not statistically
significant (48% vs. 61%, P = 0.23). There were no significant differences in SF-36 or ODI
scores between the patients with diabetes and patients without diabetes.

Operative treatments, complications, and events were reviewed for the IDH subgroup (Table
2). After surgery, there was one nerve-root injury among patients without diabetes and none
among those with diabetes (P = 0.006). There was no difference in infection or wound
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dehiscence. There were no differences in operation time, blood loss or replacement, the
length of stay, postoperative mortality, or additional surgeries for IDH patients.

In the IDH cohort, the nondiabetic group had significantly greater improvement (P < 0.001)
with surgery when compared with nonoperative treatment in BP, PF, and ODI at 4 years
(Figure 1). For all patients who had surgery, nondiabetic patients had significantly greater
improvement than patients with diabetes in BP (P < 0.04) and PF (P < 0.001). Patients with
diabetes did not have significant improvement with surgery versus nonoperative treatment
for BP, PF, or ODI. Outcomes for nonoperative treatment were not different between
patients with diabetes and patients without diabetes for BP (P = 0.78), PF (P = 0.64), or ODI
(P =0.48).

At 4 years, among those who had surgery, there was a significantly higher proportion of
nondiabetic patients who were working compared with the diabetic group (P = 0.019) (Table
3).

SPINAL STENOSIS

Of 627 patients with SpS (Table 1), 89 patients (14.2%) had diabetes. Patients with diabetes
were significantly older than those without diabetes (mean age, 67 years vs. 64 years, P =
0.028). BMI was higher in patients with diabetes (P < 0.001). The patients with diabetes had
a significantly higher incidence of hypertension (P = 0.002) (Table 1).

Initial ODI scores were not significantly different between the two groups, although physical
functioning and physical component scores were significantly lower in patients with
diabetes than in those without diabetes at baseline (P = 0.043 for PF and P = 0.003 for PCS).
There was no difference in workers’ compensation between the two groups, though
significantly more nondiabetic patients worked than did patients with diabetes (33% vs.
20%, P = 0.009).

Nondiabetic patients encountered significantly fewer postoperative complications than
patients with diabetes, 90% versus 74% (P = 0.002) (Table 2). There were more infections
among the patients with diabetes (6%) than among the nondiabetic patients (2%), but the
difference was not statistically significant (P = 0.20). Postoperative complications included
wound infection and hematoma, headaches, nausea and vomiting, anemia, postoperative
hypoxia and confusion, urinary retention, and prolonged drainage. There was no significant
difference in operation time, blood loss, blood replacement, or additional surgeries, or
postoperative mortalities.

Across 4 years, SpS patients without diabetes made significant gains, with surgery relative
to nonoperative care in BP (P < 0.001), PF (P < 0.001), and ODI (P < 0.001) (Figure 2).
There was no significant difference in improvement with surgery between patients without
diabetes and patients with diabetes for BP (P = 0.41) or ODI (P = 0.52). Nondiabetic
patients who underwent surgery improved marginally more in PF (P = 0.062) relative to
patients with diabetes. The patients with diabetes also did make significant gains, with
surgery relative to nonoperative care in BP (P < 0.001), PF (P < 0.001), and ODI (P <
0.001). Nondiabetic patients had significantly greater improvement with nonoperative care
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than patients with diabetes in PF (P = 0.028) and ODI (P = 0.013) but not with BP (P =
0.17).

DEGENERATIVE SPONDYLOLISTHESIS

There were 594 patients with DS, of which, 70 patients (11.8%) had diabetes (Table 1).
Patients with diabetes were not significantly older than nondiabetic patients; (mean age, 67
years vs. 66 years, P = 0.28). BMI was higher in patients with diabetes (P < 0.001).
Significant comorbidities, including hypertension (P < 0.001), stroke (P = 0.001), heart (P <
0.001), lung (P =0.012), and kidney disease (P < 0.001), were significantly more common
among patients with diabetes (Table 1).

Patients with diabetes worked less than nondiabetic patients (P = 0.043), though there was
no significant difference in worker’s compensation. Patients with diabetes had significantly
lower function according to their SF-36 scores for PF (P < 0.001), vitality (P < 0.001), and
PCS (P < 0.001) The ODI score (P = 0.041) was also significantly worse in patients with
diabetes (Table 1).

Blood replacement was greater in patients with diabetes both intraoperatively and after
surgery (P =0.029 and P = 0.028). There were no significant differences in intraoperative or
postoperative complications (Table 2).

Across 4 years, nondiabetic DS patients who underwent surgery experienced significantly
greater improvement in ODI (P < 0.001), BP (P < 0.001), and PF (P < 0.001) than for
nonsurgical treatments (Figure 3). Nondiabetic patients who had surgery made significantly
greater gains than patients with diabetes who had surgery with regard to BP (P = 0.003) and
PF (P = 0.002). However, diabetic patients with DS who underwent surgery had
significantly better results than those treated nonoperatively for BP (P < 0.001), PF (P <
0.002), and the ODI (P < 0.001). In contrast to surgical outcomes, the outcomes of
nonoperative treatment were not significantly different between patients with diabetes and
patients without diabetes.

DISCUSSION

An understanding of the baseline differences between diabetic patients and nondiabetic
patients in the SPORT trial may help to explain the larger treatment effects seen for
nondiabetic patients across diagnostic groups, as well as the dichotomy in surgical outcomes
between the diabetic patients with IDH and those with SpS and DS. In this study, patients
with diabetes were significantly older than nondiabetic patients with IDH and SpS. The
average age of nondiabetic patients was 53 years, while patients with diabetes averaged 64
years old. Of the subgroups, IDH had the largest difference in age (50.4 years, diabetic
patients vs. 41.5 years, nondiabetic patients). Diabetic patients with SpS and DS were only
slightly older (67 years) than the nondiabetic patients (SpS, 64 years and DS, 66 years).

Among patients with diabetes in the SPORT population, there were lower mean baseline PF
and vitality scores. Patients with diabetes had lower baseline PCS scores and worked less
than nondiabetic patients. Surprisingly, there was no difference in pain levels between
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patients with diabetes and patients without diabetes, suggesting that pain may not be the
reason for the lower functional level of the diabetic patients. Alternatively, the difference
may be secondary to the older age, obesity, and greater frequency of comorbid conditions
among the patients with diabetes.3?

Simpson et al*! compared lumbar spine surgical outcomes between patients with diabetes
and patients without diabetes. They retrospectively reviewed the outcomes of 62 age- and
sex-matched patients with and without diabetes and combined subpopulations of lumbar disc
disease and SpS. The authors found poorer clinical outcomes, more infection, and longer
hospitalizations among patients with diabetes. The poorer outcomes observed in patients
with diabetes who underwent surgery in the study by Simpson et alll are consistent with the
findings seen in the present study in the IDH population but not with the positive outcomes
that were seen in the SpS population. The study of Simpson et al,1! differs from our study in
several important respects. It was retrospective in nature and combined patients with
different spinal disorders. The average age of the all patients in their study was 63 years,
whereas in the SPORT population, the nondiabetic patients averaged 52.8 years and the
diabetic patients averaged 63.9 years. The older age of the patients might account for the
increased infection rate in patients in the study by Simpson et al,1* which was not seen in
the diabetic patients with IDH or SPS who underwent surgery in SPORT. The study by
Simpson et all! also used a modified outcome measure for cervical discectomy proposed by
Odom, while our study relied on the SF-36 and the ODI to assess changes in pain and
functional outcome.

Patients with diabetes are predisposed to a less-optimal outcome with surgery than are
nondiabetic patients. Misdiagnosis may be an issue. Diabetic polyneuropathy and
predisposition to peripheral nerve lesions may cloud the clinical picture. Vascular
insufficiency is more common among patients with diabetes and may cause radiating pain
with ambulation.33 Both coexistent vascular compromise and secondary peripheral
neurologic pathology may also affect the ability of the nerve roots to recover from surgical
decompression,34:35

Peripheral neuropathy and endurance deficits are common in persons with diabetes. The
previous factors can affect strength and proprioception which predispose patients to greater
risk of falls and slower walking speed.36-38 This results in lower scores on outcome
measures related to PF but not necessarily for BP.

Cinotti et all® performed a retrospective study that looked at 25 patients with and without
diabetes who underwent surgery for SpS. In this population, the outcome was successful in
both groups, without any significant differences. However, the nondiabetic patients in the
study were older than those with diabetes (71 years vs. 68 years), and the nondiabetic
patients were selected for comparison because they had a higher rate of comorbidity to
match the two groups. The SPORT patients with diabetes had a higher rate of comorbidity
than those without diabetes. This might account for the smaller treatment effect with surgery
for patients with diabetes compared with nondiabetic patients in SPORT.
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Arinzon et al8 retrospectively reviewed 257 consecutive patients and found that surgical
decompression for SpS improved pain levels and basic activities of daily living in patients
with diabetes, though the results were better in nondiabetic patients. The patients with
diabetes were compared with an age-matched nondiabetic group that was older than the
diabetic group (72 years vs. 70 years). As in SPORT, there were higher rates of
postoperative complications in the diabetic population but, unlike SPORT, patient
satisfaction was less than that of the nondiabetic control group. Another study by Airaksinen
et al’ found that diabetes was associated with a lower ODI score after surgery for SpS,
which we did not see in SPORT patients with diabetes. Our study might have different
outcomes because it was prospective and used different outcome measures.

SPORT patients with spondylolisthesis showed no difference in postoperative infection rate
or nonunion between the patients with diabetes and patients without diabetes. Bendo et al®
retrospectively also found that clinical results with posterior arthrodesis, as well as
complications, were similar between patients with diabetes and patients without diabetes.
This population included patients with IDH and SpS. There was no difference in
postoperative complication rates. Glassman et al# retrospectively looked at an age-matched
population and found that insulin-dependent and non-insulin-dependent patients with
diabetes had increased complications, including infections, postoperative root lesions, and
blood loss. There was also an increased rate of nonunion among patients with diabetes.
Browne et all2 retrospectively reviewed national inpatient data from 197,000 patients who
had lumbar fusions. Diabetes was found to be associated with increased risk for
postoperative complications, including nonroutine discharge, increased hospital charges, and
the length of stay.

Higher rates of obesity, older age, and the higher incidence of other concurrent medical
problems found in patients with diabetes may predispose patients to complications and
prolonged hospitalization after surgery. Fang et al2 found that preoperative risk factors for
infection included smoking, age greater than 60 years, diabetes, previous surgical infection,
increased BMI, and alcohol abuse. Deyo et al3® found that age was a significant factor in
morbidity and mortality in lumbar spine surgery. Katz et al*C also found that patients with
diabetes had a high incidence of comorbidity after lumbar spine decompression. Further
research is necessary to learn about the interaction and importance of these individual risk
factors in predisposing patients to less-optimal outcomes and higher complication rates.

The greatest limitation of this study was the small number of diabetic patients in the IDH
subgroup. While the number of patients with diabetes is a reasonable representation of
patients with diabetes in the IDH age range, the population of patients with diabetes in the
IDH population is small. Therefore, final conclusions on whether or not patients with
diabetes improve with discectomy for IDH should be made with caution, and a future study
with greater numbers of diabetic patients must be undertaken to come to a more-definitive
conclusion. In addition, we do not have any information about the baseline or posttreatment
status of the diabetes in these patients with regard to glycemic control. The type, chronicity,
and degree of control of diabetes mellitus have an impact on neurologic and vascular
sequelae of the disease. This in turn, would be expected to influence the diagnosis,
treatment, outcomes, and potential complications of the treatment of spinal disorders. A
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prospective study that takes these factors into account would help to clarify the patients who
are most likely to have the best outcome and fewest complications with the various surgical
and nonsurgical treatments. Furthermore, a routine screen for diabetes with a 2-hour
postprandial blood glucose for all patients might well have diagnosed more patients with
diabetes than was seen in our study. This might have changed our baseline as well as our
outcome and complication data.1-3

CONCLUSION

This is the first prospective study to compare surgical and nonsurgical outcomes between
diabetic patients and nondiabetic patients. Diabetic patients who underwent surgery for IDH
did not make significant improvements in pain and function at 4 years. Both diabetic and
nondiabetic patients with SpS and DS benefited from surgery with regard to alleviating pain
and improving function. However, nondiabetic patients with SpS or DS made greater
functional gains with surgical intervention than did patients with diabetes. Diabetic DS
patients did not have as much improvement in pain with surgery as the nondiabetic DS
population. Nonoperative treatment for nondiabetic SpS patients also resulted in significant
gains relative to diabetic SpS patients with regard to function but not pain.
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TABLE 2
Operative Treatments, Complications, and Events

Page 20

IDH SpS DS
Not Not Not
Diabetic, n Diabetic, Diabetic, n Diabetic, n Diabetic, n Diabetic, n
=768" n=24" P =351" =53" P =345" =40" p
Specific procedures, n (%)T 0.73 0.33
Decompression only NA NA NA 301 (88) 47 (90) 21 (6) 1(2)
Noninstrumented fusion NA NA NA 19 (6) 3(6) 74 (22) 6 (15)
Instrumented fusion NA NA NA 23(7) 2(4) 243 (72) 33(82)
Multi-level fusion NA NA NA 14 (4) 2(4) 0.76 79 (23) 10 (25) 0.92
Discectomy/decompression level,
n @)
L2-L3 14 (2) 0(0) 0.91 124 (36) 21 (40) 0.65 35 (10) 9 (23) 0.039
L34 27 (4) 0 (0) 0.71 239 (69) 37 (71) 0.93 168 (50) 19 (49) 0.97
L4-L5 297 (39) 14 (58) | 0.093 315 (92) 51 (98) 0.17 331 (97) 39 (100) 0.53
L5-S1 438 (58) 11 (46) 0.34 135 (39) 17 (33) 0.45 104 (31) 9 (23) 0.43
Levels decompressed, n (%) 0.97 0.42
None NA NA NA 7(2) 1(2) 3(1) 1(2)
1 NA NA NA 80 (23) 12 (23) 141 (41) 16 (40)
2 NA NA NA 110 (31) 15 (28) 126 (37) 11 (28)
3+ NA NA NA 154 (44) 25 (47) 75 (22) 12 (30)
Operation time, min; mean (SD) 76.4(37.4) | 88(37.9) | 014 | 127.3(645) | 1403(732) | 0.19 | 205.7(83.6) | 216.8(83.4) | 0.43
Blood loss, mL; mean (SD) 63.8(102.9) | 90.1(72.1) | 0.22 | 299.5(396.4) | 373.6 (436.9) | 0.21 | 571.6(461.8) | 688.4 (527.1) | 0.14
Blood Replacement, n (%)
Intraoperative replacement 6 (1) 0 (0) 0.45 32(9) 7(13) 0.52 111 (32) 20 (51) 0.029
Postoperative transfusion 0(0) 0(0) 15 (4) 5(9) 0.21 66 (19) 14 (36) 0.028
'(-Segg’th of hospital stay, d; mean 0.97 (1) 1108) | 055 | 3122 38(36) | 0051 | 5701 5122 | o083
Intraoperative complications, n
(%)3
Dural tear/spinal fluid leak 23(3) 1(4) 0.78 32(9) 5(9) 0.85 38(11) 2 (5) 0.36
Vascular injury 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 1(2) 0.19
Nerve root injury 2 (0) 0(0) 0.07 0(0) 0(0) 0(0) 0(0)
Other 3(0) 0(0) 0.17 3(1) 0 (0) 0.86 6 (2) 3(8) 0.084
None 741 (96) 23 (96) 0.70 314 (90) 48 (91) 0.91 302 (88) 35(88) 0.81
Postoperative complications/
events, n (%)'"
Never-root injury 1(0) 0 (0) 0.006 0 (0) 0 (0) 1(0) 0 (0) 0.19
Wound dehiscence 0 (0) 0(0) 0(0) 0(0) 1(0) 0(0) 0.19
Wound hematoma 4(1) 0 (0) 0.27 2(1) 2(4) 0.15 0 (0) 1(3) 0.19
Wound infection 17 (2) 1(4) 0.95 6 (2) 3(6) 0.20 11 (3) 0 (0) 0.53
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Page 21

IDH SpS DS
Not Not Not
Diabetic, n Diabetic, Diabetic, n Diabetic, n Diabetic, n Diabetic, n
=768" n=24" P =351" =53* P =345 =40" p

Other 26 (3) 1(4) 0.71 15 (4) 7(13) 0.021 32(9) 4 (10) 0.91

None 719 (94) 22 (92) 0.95 310 (90) 39 (74) 0.002 242 (71) 22 (56) 0.092
Postoperative mortality, n (%)

Death within 6 wk of surgery 0 (0) 0 (0) 1(0.3) 0 (0) 0.31 1(0.3) 0 (0) 0.21

Death within 3 mo of surgery 1.t 0(0) 1(0.3) 0(0) 0.31 1(0.3) 1(2.3) 0.53
Additional surgeries, n (%)ii

1-yr rate 43 (6) 3(12) 0.13 20 (6) 2(4) 0.51 23(7) 3(7) 0.83

2-yr rate 58 (7) 4(17) 0.08 30 (8) 2 (4) 0.22 42 (12) 7(17) 0.36

3-yr rate 65 (8) 4(17) 0.13 42 (12) 4(7) 0.31 47 (13) 8 (20) 0.30

4-yr rate 76 (10) 4(17) 0.23 47 (13) 6 (11) 0.60 49 (14) 10 (24) 0.09
Recurrent disc herniation, n (%) 45 (6) 4(17) NA N/A NA NA NA NA
ﬁ;ﬁg;ﬁf‘;s(ﬁ?/:)‘”is’ progressive NA NA NA 19 (6) 4(8) 16 (5) 3(8)
Pseudarthrosis/fusion exploration, NA NA NA 0 (0) 0 (0) 3(0.9 1
Complication or other, n (%) 21(3) 0 17 (4.9) 1 22 (6.5) 3(7.7)
New condition, n (%) 9(1) 0 7(2) 1 8(2.4) 1

DS indicates degenerative spondylolisthesis; IDH, intervertebral disk herniation; SpS, spinal stenosis.

*
Surgical information was available for 768 IDH patients without diabetes and 24 IDH patients with diabetes, 351 SpS patients without diabetes
and 53 SpS patients with diabetes, and 345 DS patients without diabetes and 40 DS patients with diabetes.

TSpecific procedure data was available for 343 SpS patients without diabetes and 52 SpS patients with diabetes, and 338 DS patients without
diabetes and 40 DS patients with diabetes.

t

In IDH patients, discectomy level is recorded, and in DS and SpS patients, decompression level is recorded.

§No cases were reported of aspiration into the respiratory tract or operation at wrong level.

ﬂComplications or events occurring up to 8 wk after surgery are listed. There were no reported cases of bone-graft complication, cerebrospinal
fluid leak, paralysis, cauda equina injury, and pseudarthrosis.

TJrPatient died after heart surgery at another hospital, the death was judged unrelated to spine surgery.

t

1

percentages are based on the first additional surgery if more than one additional surgery.

Spine (Phila Pa 1976). Author manuscript; available in PMC 2014 April 30.

Rates of repeated surgery at 1, 2, 3, and 4 yr are Kaplan-Meier estimates. P values were calculated with the use of the log-rank test. Numbers and
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