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ABSTRACT

Study Design. A prospective cohort study

Objective. The purpose of this study was to compare cervical laminoplasty outcomes
between diabetic and non-diabetic patients with cervical spondylotic myelopathy (CSM), and to
characterize residual symptoms of diabetic patients.

Summary of Background Data. Diabetes is one of the most frequent comorbidities in CSM patients
However, no report has elucidated residual symptoms following surgery in diabetic patients with
CSM.

Methods. A total of 505 consecutive patients with CSM (331 males, 189 females; mean age, 66.6
years; range, 41-91 years; >1-year follow-up after laminoplasty) were enrolled and divided into
diabetic group (n = 105) and non-diabetic group (n = 400). The Japanese Orthopaedic Association
(JOA) scores and recovery rate (RR) of each function were compared between the groups. To
guantitatively assess performance, the 10-s grip and release (G&R) test and the 10-s step test were
evaluated.

Results. There was no significant difference in the mean RRs of upper extremity motor function

between diabetic and non-diabetic patients (59.2% vs. 60.5%, respectively; P = 0.789). The RR of

lower extremity motor function was lower in the diabetic group than in the non-diabetic group
(36.1% vs. 43.4%, respectively; P = 0.047); the RR of upper extremity sensory function also was
lower (36.8% vs. 49.6%, respectively; P = 0.006). However, the mean RRs of sensory functions of

lower extremities were 59.7% (diabetic) and 59.2% (non-diabetic) (P = 0.953). There was no



significant difference in the mean RRs of trunk sensory function between the groups (69.3% vs.
74.1%, respectively; P = 0.303). The mean RRs of urinary bladder function were 42.1% (diabetic)
and 53.7% (non-diabetic) (P = 0.035). The preoperative mean number of the 10-s step test was lower
in the diabetic group than in the non-diabetic group, and the postoperative mean number also was
significantly lower in the diabetic group.

Conclusions. Gait disturbance, hand numbness and bladder dysfunction after surgery persisted more
than other symptoms in the diabetic than in the non-diabetic patients.

Level of Evidence: Level 1I



KEY POINTS

® Surgical outcomes of diabetic patients and non-diabetic patients with cervical spondylotic
myelopathy (CSM) who underwent laminoplasty were compared.

® The residual symptoms following laminoplasty in the diabetic patients with CSM were
characterised.

® Although the pre- and postoperative numbers of the 10-s grip and release (G&R) tests were lower
in the diabetic group than in the non-diabetic group, the differences were not significant.

® The preoperative mean number of the 10-s step test was lower in the diabetic group than in the
non-diabetic group, and the postoperative mean number also was significantly lower in the
diabetic group.

® In the diabetic patients with CSM, motor function impairments of the lower extremities, sensory
function impairments of the upper extremities and urinary bladder function impairments are

persist more than other symptoms after surgery compared with the non-diabetic group.
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INTRODUCTION

Cervical spondylotic myelopathy (CSM) is one of the most prevalent and increasingly
observed neurological disorders in the geriatric population.*? Symptoms include sensory
disturbances of extremities, clumsiness of hands, gait disturbances and urinary dysfunction.
Decompression surgery is the standard treatment for this disorder. In particular, cervical
laminoplasty is an established procedure for the decompression of multisegmental CSM, and
numerous studies have documented satisfactory surgical results.®* Surgical treatment of CSM is
aimed at decompressing the spinal cord to prevent further spinal cord damage. Although some
neurological function can be recovered after surgery, a degree of irreversible neurological
damage is, unfortunately, unavoidable.

Diabetes mellitus is one of the most frequent comorbidities, and the number of diabetic
individuals in the population is also increasing.> The global prevalence of diabetes among adults
aged 20-79 years was estimated to be 285 million people in 2010 and is projected to increase to
439 million by 2030.% Therefore, surgical treatment of clinical conditions in these patients is
becoming a greater concern. Diabetes is a chronic systemic disease that can affect the peripheral
nervous system and microvascular system.® The management of CSM with diabetes has been a
matter of debate; thus, it remains unclear whether and how diabetes affects the surgical outcomes
for CSM.® To determine the best treatment for CSM, it is important to understand the differences
in characteristics of preoperative impairments and postoperative residual symptoms between
diabetic patients and non-diabetic patients. Previous author has reported that diabetic neuropathy
and/or angiopathy influenced the outcomes of lumbar spine surgery.” However, to our knowledge,
no report has elucidated residual symptoms following surgery in diabetic patients with CSM.

We compared outcomes of cervical laminoplasty between diabetic patients and
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non-diabetic patients with CSM and characterised the residual symptoms following laminoplasty

in the diabetic patients.

MATERIALS AND METHODS
Study Population

Seven hundred and one consecutive patients underwent modified double door
laminoplasty for CSM. Exclusion criteria included the following: (1) ossification of the posterior
longitudinal ligament (OPLL); (2) history of rheumatoid arthritis, cerebral palsy or tumours; (3)
spinal injuries (fractures, dislocations, spinal cord injuries, ligamentous injuries); (4) destructive
spondyloarthritis caused by haemodialysis; (5) previous cervical surgery; (6) severe kyphotic
deformity, spinal fusion with instrumentation; (7) thoracic spondylotic myelopathy and (8)
lumbar spinal canal stenosis. Of the 701 patients, 528 with CSM were eligible for participation.
Of the 528 patients, 505 who were followed up for >12 months after surgery were prospectively
enrolled in this study (follow-up rate, 95.6%). The final sample comprised 311 males and 194
females (mean age, 66.6 years; range, 41-91 years).

The patients were divided into a diabetic group and a non-diabetic group. The diabetic

group included patients with fasting blood glucose levels >126 mg/dl on preoperative screening
or who were previously diagnosed with diabetes.® Glycated hemoglobin (HbAlc; National
Glycohemoglobin Standardization Program, NGSP value) levels also were checked for the
diagnosis at admission before surgery in all patients with diabetes.® We consulted diabetes
specialists at our institution, and these patients were evaluated comprehensively based on the
criteria for the diagnosis of diabetes.>!® All patients had palliative well-controlled blood sugar

levels during the perioperative period.!® We investigated differences in age, sex, symptom

2
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duration, body height, body weight, body mass index (BMI), cervical alignment and range of
motion (ROM), increased signal intensity (ISI) on magnetic resonance T2-weighted imaging
(MRT2WI1),!t prevalence of hypertension and hyperlipidaemia, use of anticoagulant or
antiplatelet agents, smoking history and postoperative follow-up period between the groups.

All patients presented with symptoms of myelopathy. Magnetic resonance imaging and
myelographic findings were consistent with myelopathy secondary to multisegmental cervical
spondylotic stenosis. Each patient had myelopathy confirmed by physical examination, and cord
compression was present only between C2/C3 and C7/T1. The Institutional Review Board in our
institution approved this study, and written informed consent was obtained from each patient
before study participation or surgery.

Surgical Technique for Modified Double Door Laminoplasty

We performed double door laminoplasty according to Kurokawa’s method with some
modifications.3!21® The muscles attached to the C2 spinous process were preserved without
detachment. Surgical exposure was limited as much as possible. The spinous processes between
C3 and C7 were resected at their bases, and the laminae were cut at the centre using a high-speed
drill. Bilateral gutters were created as hinges at the border between the laminae and the facets in
a fashion that was slightly more medial than the original procedure, thus minimising invasion of
the facets. After the laminae halves were elevated in a manner similar to a French door, the bone
graft struts (16—-18 mm long) created from the C6 or C7 spinous process were tied to bridge the
bilateral edges of the laminae.

Postoperative Considerations
All patients, with exceptions, were allowed to sit up and walk on postoperative day 1

while wearing a Philadelphia collar. The collars were fitted to all patients but could be removed
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at the patient’s discretion. Cervical ROM exercises were performed as soon as possible during
the rehabilitation program. Ideal spinal alignment was explained to all patients.
Clinical Outcomes

Operation time and blood loss were assessed. The severity of myelopathy before and
after surgery was evaluated according to a scoring system proposed by the Japanese Orthopaedic
Association for cervical myelopathy (JOA score).}*> The assessment of postoperative JOA score
was performed 1 year after surgery and at the final follow-up. The JOA score quantifies
neurological impairment by evaluating motor function in the upper and lower extremities (4
points each), sensory function in the upper and lower extremities as well as in the trunk
sensibility (2 points each, total 6 points) and urinary bladder function (3 points). Therefore, a
perfect JOA score for cervical myelopathy is 17 points (Table 1). The recovery rate (RR) of the
JOA score was calculated using the following formula originally suggested by Hirabayashi et
al.1* [RR = postoperative JOA score — preoperative JOA score)/(17 — preoperative JOA score) x
100%] (Table 1). In addition, the achieved JOA score (postoperative JOA score — preoperative
JOA score) was also evaluated.’® Each functional improvement was also expressed by RR
(sub-score RRs).1

To quantitatively assess performance, the 10-s grip and release (G&R) test was used for
upper limb function, and the 10-s step test was used for trunk and lower limb function.}”® In the
10-s G&R test, data were collected from the left or right side, depending on which side was
weaker.
Ten-Second G&R Test

Each patient was asked to grip and release with the fingers as rapidly as possible with

the forearm kept in pronation and the wrist in mild extension. The number of complete cycles of
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movement within 10 s was separately counted on each side.’
Ten-Second Step Test

Each patient was asked to take high steps by bending their knee 90° to make their thighs
parallel to the floor. They were asked to take as many of these steps as they could in place
without holding onto anything for balance for 10 s. If the patient seemed at risk of falling, the
test was performed in proximity to a hand bar.1819
Radiographic Outcomes

The lordotic angle between C2 and C7 was measured before surgery and at the final
follow-up in the neutral and maximal flexion—extension lateral radiographic view using the Cobb
method, with negative and positive lordotic angles indicating cervical kyphosis and lordosis,
respectively.?%?! The alignment change was also assessed: [Alignment change (degree) =
(preoperative C2—7 lordotic angle) — (postoperative C2—7 lordotic angle)].2 ROM of the cervical
spine was assessed by measuring the difference in alignment at flexion and extension. Angles
created by a line parallel to the inferior aspect of the C2 vertebral body and a line parallel to that
of the C7 vertebral body were measured on flexion and extension lateral radiographs, and a total
ROM value was obtained by summation of these angles. ROM preservation was assessed using
the formula [ROM preservation (%) = (postoperative ROM)/(preoperative ROM) x 100].2! The
occurrence of ISI on MRT2WI1 was also evaluated.!
Statistical Analysis

Data were analysed using SPSS statistical software (version 18.0; SPSS, Inc., Chicago,
IL, USA). All values are expressed as the mean * standard deviation. The Mann-Whitney U
test was performed to determine differences between two groups. The chi-square test was used

to analyse differences between groups. P < 0.05 was considered statistically significant.
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RESULTS

Laminoplasty was performed at the following disc levels: C3-C7 in 432 patients,
C3-C6 in 37 patients (along with C7 dome-shaped fenestration), C4—C7 in 21 patients, C3-C6 in
11 patients and C3-T1 in four patients. The average operation time for laminoplasty was 76.6
min (range, 38-160 min), and the average blood loss was 51.2 ml (range, 1-500 ml). The
average postoperative follow-up period was 26.5 months (range, 12-66 months). The mean
disease duration was 15.4 months (range, 1-200 months). The mean preoperative JOA score was
10.6 £ 2.6 points; the mean postoperative JOA score was 13.6 + 2.5 points 1 year after surgery
and 13.8 £ 2.5 points at the final follow-up. The mean RR of the JOA score was 51.8% * 32.0%
at the final follow-up.

There were 105 patients in the diabetic group and 400 patients in the non-diabetic group.
There were no significant differences in age, sex, symptom duration, BMI, preoperative cervical
alignment and ROM or occurrence of ISI between the groups (Table 2). Although there were
significantly higher prevalences of hypertension and hyperlipidaemia and greater use of
anticoagulants and/or antiplatelet agents in the diabetic group than in the non-diabetic group,
there was no significant difference in smoking history (Table 2). There were no statistically
significant differences in the follow-up period, operation time, blood loss, postoperative cervical
alignment and ROM, alignment change and ROM preservation between the groups (Table 3).
The pre- and postoperative JOA scores and RRs of JOA scores were significantly lower in the
diabetic group than in the diabetic group; however, there was no significant difference in

the achieved JOA scores (Table 3).
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Before surgery, the mean motor function scores for the lower extremity in the diabetic
and non-diabetic groups were 2.1 £ 1.1 points and 2.4 £ 1.0 points, respectively (P = 0.006)
(Figure 1), and the mean sensory function scores for the lower extremity were 0.94 + 0.89 points
and 1.13 £ 0.85 points, respectively (P = 0.027). After surgery, the motor function scores for the
lower extremity were 2.7 £ 1.1 points (diabetic) and 3.0 + 1.0 points (non-diabetic) at final
follow-up (P = 0.006). However, there was no significant difference in the mean sensory
function scores for the lower extremity between the groups postoperatively. In the diabetic group,
scores of sensory function for the upper extremities and urinary bladder function were lower than
those of the non-diabetic group after surgery (P = 0.021, P = 0.044, respectively). There were no
significant differences in the postoperative scores of upper extremity motor function and trunk
sensory function between the groups (Figure 1).

The mean RRs of upper extremity motor function in the diabetic and non-diabetic
groups were 59.2% and 60.5%, respectively (not significant) (Table 4). The RR of lower
extremity motor function was significantly lower in the diabetic group than in the non-diabetic
group (36.1% vs. 43.4%, respectively; P = 0.047), and the RR of upper extremity sensory
function was significantly lower (36.8% vs 49.6%, respectively; P = 0.006). However, the mean
RRs of sensory function of the lower extremity and trunk were 59.7% and 69.3% (diabetic) and
59.2% and 74.1% (non-diabetic), respectively. The mean RRs of urinary bladder function were
42.1% (diabetic) and 53.7% (non-diabetic) (P = 0.035) (Figure 2).

Furthermore, the preoperative mean numbers of the 10-s G&R test on the weaker side
were 14.4 and 15.4 in the diabetic and non-diabetic groups, respectively, but the difference was
not significant (Table 5), and there was no significant difference in the postoperative mean

numbers of the 10-s G&R test (18.0 and 18.9, respectively). The preoperative mean number of
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the 10-s step tests was significantly lower in the diabetic group than in the non-diabetic group
(10.6 and 12.3, respectively; P < 0.001); the postoperative results showed a similar relationship

(13.8 and 15.9, respectively; P < 0.0001) (Figure 3).

DISCUSSION

The outcome of laminoplasty has not been fully evaluated in diabetic patients with CSM
because previous retrospective studies included both OPLL and CSM. Cervical laminoplasty
outcomes have been reported to be better in patients with CSM than in patients with OPLL, and
it is likely that those studies contained some bias.®?2%* Although there have been previous
reports of the influence of diabetes on surgical outcomes for cervical myelopathy, the
controversy is mostly related to the impact of surgical outcomes on the cervical spine.®?2-%
Kawaguchi et al. reported that 18 diabetic patients with CSM were more likely to have a poor
recovery of sensory function in the lower extremities.?? Kim et al. also reported that RR in 31
diabetic patients with CSM was expected to be inferior to that in non-diabetic patients.® They
speculated that the poor recovery of neurological function resulted from diabetic polyneuropathy.
These previous studies had several limitations. First, they retrospectively reviewed only patients
who underwent surgery. Therefore, further prospective studies should be conducted to more
clearly identify the characteristics of residual symptoms following surgery in diabetic patients
with CSM. Second, those retrospective studies included both OPLL and CSM patients, which
may have resulted in bias to a certain extent. Third, the sample of diabetic patients was small,
which could have affected the results and led to no difference in surgical outcome between
diabetic and non-diabetic patients.

In the present study, upper extremity motor function, particularly finger movement, and
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sensory function of the trunk and lower extremities of diabetic patients showed relatively good
improvement postoperatively; however, lower extremity motor function, upper extremity sensory
function and bladder function improved less than did those in the non-diabetic patients. In
particular, gait disturbances, hand numbness and bladder dysfunction often persisted. The
hyperglycaemia might have affected the peripheral nervous system and microvascular system in
our patients, which probably influenced the outcomes.?® In addition, the JOA score in the diabetic
patients might have been influenced by additional impairments in peripheral nerves or other
diabetic complications.?” Kobayakawa et al. suggested that hyperglycaemia pathologically
negatively affects neurological recovery after central nervous system injury.?®

If our findings are replicated, disruptions to upper extremity sensory function may be
particularly worrisome to potential surgical candidates. Gait abnormalities and bowel and/or
bladder dysfunction are very bothersome symptoms in patients with CSM. Gait disturbances can
result from involvement of long spinal cord tracts. Similarly, bowel and bladder symptoms,
including incontinence, develop because of long tract involvement.?®

The JOA score is the most comprehensive of the traditional and available measures for
quantifying the degree of impairment secondary to myelopathy.?> However, the JOA scoring
system is subjective and may influence results. Furthermore, the evaluation uses discrete
variables, so small differences in the patient’s conditions cannot be detected.3%3!

Thus, the JOA score alone is insufficient for effectively quantifying outcomes.
Therefore, we used the 10-s G&R and 10-s step tests to quantitatively measure symptom
severity.!®19 Although the pre- and postoperative numbers of the 10-s G&R tests were lower in
the diabetic group than in the non-diabetic group, the differences were not significant. These

quantitative measurements supported the pre- and postoperative JOA scores for upper extremity



207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

Residual symptoms of diabetic patients

motor function. The preoperative mean number of the 10-s step test was lower in the diabetic
group than in the non-diabetic group, and the postoperative mean number also was significantly
lower in the diabetic group. These results also support the outcomes based on pre- and
postoperative JOA motor function scores of lower extremities.

A possible limitation of our study was the relatively brief follow-up period. In addition,
scores of motor function for the lower extremities of the diabetic patients were lower than those
of the non-diabetic patients preoperatively. Therefore, it should be noted that the diabetic patients
are originally inferior in the motor function for the lower extremities before surgery. Moreover,
patient-based objective outcomes, such as quality of life determined using the Short-Form Health
Survey 36 and subjective satisfaction as well as axial back pain using the visual analogue scale,
were not assessed. However, the 10-s G&R and 10-s step tests were included as quantitative
performance tests. Quantitative physical tests could be confidential objective assessment
methods for CSM. When these tests are combined with clinical tests, such as the JOA score,
even more, objective and quantitative evaluation of CSM is possible. No electrophysiological
study was performed to evaluate the existence of diabetic polyneuropathy. Therefore,
preoperative and postoperative neurological status may be ascribed to polyneuropathy and CSM
in diabetic patients. Further electrophysiological studies are needed. However, this study
evaluated the largest number of patients who had undergone the same single procedure. The

patients were prospectively followed up with a high follow-up rate.

CONCLUSION
Gait disturbance, hand numbness and bladder dysfunction persisted more than did other

symptoms after surgery in the diabetic patients than in the non-diabetic patients. These findings

10
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230  provide baseline data that may allow clinicians to accurately assess preoperative impairment and

231  postoperative outcomes in diabetic patients with CSM.
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Table 1.

Evaluation of cervical myelopathy using the scoring system proposed by the Japanese Orthopaedic
Association (JOA) score and recovery rate of the JOA score.

JOA score
I. Motor function of the upper extremity
0. Impossible to eat with chopsticks or spoon
1. Possible to eat with spoon, but not with chopsticks
2. Possible to eat with chopsticks, but inadequate
3. Possible to eat with chopsticks, awkward
4. Normal

I1. Motor function of the lower extremity
0. Impossible to walk
1. Needs cane or aid on flat ground
2. Needs cane or aid only on stairs
3. Possible to walk without cane or aid but slowly
4. Normal

I11. Sensory function
A. Upper extremity
0. Apparent sensory loss
1. Minimal sensory loss
2. Normal
B. Lower extremity (same as A)
C. Trunk (same as A)

IV. Bladder function
0. Complete retention
1. Severe disturbance (sense of retention, dribbling, incomplete continence)
2. Mild disturbance (urinary frequency, urinary hesitancy)
3. Normal

m Recovery rate of the JOA score (Hirabayashi method)

Recovery rate (%) = [Postoperative score — Preoperative score]/[Full score (17) — Preoperative score] x 100
mAchieved JOA score

Achieved score (points) = Postoperative score — Preoperative score



Table 2.

Patient demographics, summary details and comorbidities for the diabetic and non-diabetic groups

_ Non-Diabetes P value
Number of patients 105 400
Age (years) 68.2 +£8.2 66.2 + 10.6 0.542
Sex (Males/Female) 65/40 246/154 0.940
Duration of symptom (months) 17.8 £ 26.0 147+23.4 0.269
Body height (cm) 158.6 + 8.9 159.2 + 9.4 0.733
Body weight (kg) 60.5+11.4 59.3+10.6 0.332
BMI (kg/m?) 23.9+34 23.3+3.2 0.145
Preoperative C2—7 lordotic angle (degrees) 115+75 11.0+£9.9 0.590
Preoperative ROM (degrees) 38.5%8.9 38.8+104 0.778
Occurrence of ISI on MRT2WI 74/105 (70.5%) 263/400 (65.8%) 0.425
Hypertension 73/105 (69.5%) 156/400 (39.0%) <0.0001*
Hyperlipidemia 32/105 (30.5%) 26/400 (6.5%) <0.0001*
Use of Anticoagulant/Antiplatelet agent 55/105 (52.4%) 61/400 (15.3%) <0.0001*
Smoking history 33/105 (31.4%) 101/400 (25.3%) 0.202

Values given are mean £+ SD unless otherwise specified.

BMI: body mass index
ROM: range of motion




ISI: increased signal intensity

MRT2WI: magnetic resonance T2-weighted imaging
SD: standard deviation

*: statistically significant



Table 3.

Patient clinical and radiographic outcomes in the diabetic and non-diabetic groups

_ Non-Diabetes P value
Follow-up period (months) 25.7+14.2 25.1+125 0.959
Surgery time (minutes) 75.3+19.7 76.9 £ 23.2 0.946
Blood loss (ml) 47.3+40.5 52.3+£53.0 0.782
Preope JOA score (points) 10.1+2.7 10.8+25 0.039*
Postope JOA score 1 year (points) 13.0+28 13.8+2.4 0.019*
Postope JOA score final f/u (points) 131+£29 13.9+24 0.011*
Achieved JOA score (points) 31+23 32+20 0.343
Recovery rate (%) 47.3 +30.7 53.6 + 29.4 0.047*
Postoperative C2—-7 lordotic angle (degrees) 14.0+8.4 149+ 113 0.312
Postoperative ROM (degrees) 33.5+9.0 343+£9.7 0.437
Alignment change (degrees) 2.5 £ 6.5 lordotic 3.9 £ 6.7 lordotic 0.072
ROM preservation (%) 89.1+23.6 92.4+33.9 0.248

Values given are mean £+ SD unless otherwise specified.
JOA score: Japanese Orthopaedic Association score for cervical myelopathy

ROM: range of motion

Alignment change (degree): (preoperative C2—7 lordotic angle) — (postoperative C2—7 lordotic angle)

ROM preservation (%) = (postoperative ROM)/(preoperative ROM) x 100

SD: standard deviation
*: statistically significant




Table 4.
Recovery rate of the Japanese Orthopaedic Association (JOA) score for each function in the diabetic and non-diabetic groups

_ Non-Diabetes P value
Motor function of the Upper extremity (%) 99.2+44.3 60.5 +44.0 0.789
Motor function of the Lower extremity (%) 36.1+38.5 43.4+39.3 0.047*
Sensory function of the Upper extremity (%) 36.8 £39.3 49.6 +43.3 0.006*
Sensory function of the Lower extremity (%) 59.7+£42.9 59.2£455 0.953
Sensory function of the Trunk (%) 69.3 +44.7 74.1+38.0 0.303
Bladder function (%) 42.1+42.8 53.7+£48.8 0.035*

Values given are mean £+ SD unless otherwise specified.

SD: standard deviation
*: statistically significant




Table 5.
Preoperative and postoperative quantifiable tests in the diabetic and non-diabetic groups (10-s G&R test and 10-s step test)

_ Non-Diabetes P value
Preoperative 10-s G&R test (right) 144+49 15.4+4.9 0.077
Preoperative 10-s G&R test (left) 148+4.9 15.7+4.9 0.095
Preoperative 10-s step test 10.6 £4.8 123+4.7 <0.001*
Postoperative 10-s G&R test (right) 18.0+428 18.9+4.6 0.101
Postoperative 10-s G&R test (left) 18.3+4.7 19.1+4.7 0.174
Postoperative 10-s step test 13.8+4.5 15.9+3.9 <0.0001*

Values given are mean £+ SD unless otherwise specified.
10-s G&R test indicates the 10-s grip and release test
SD: standard deviation

*: statistically significant



FIGURE LEGENDS
Figure 1
The Japanese Orthopaedic Association scores for each function between the diabetic and non-diabetic

groups

Scores of motor function of lower extremities, sensory function of upper extremities and urinary
bladder function were lower than those of other symptoms after surgery in the diabetic group than in

the non-diabetic group.

Figure 2
Comparison of the recovery rates of the Japanese Orthopaedic Association scores for each function

between the diabetic and non-diabetic groups

The recovery rates for motor function of lower extremities, sensory function of upper extremities and

urinary bladder function were significantly lower in the diabetic group than in the non-diabetic group.

Figure 3
Comparisons of the preoperative and postoperative quantifiable 10-s grip and release (G&R) and 10-s

step test results between the diabetic and non-diabetic groups

Although the pre- and postoperative numbers of the 10-s G&R tests were lower in the diabetic group
than in the non-diabetic groups, the difference was not significant. The pre- and postoperative

numbers of the 10-s step test were significantly lower in the diabetic group than in the non-diabetic

group.
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