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Purpose: To examine the effects of conservative and surgical treatments for noc-
turnal leg cramps in patients with lumbar spinal stenosis (LSS). Nocturnal leg
cramps is frequently observed in patients with peripheral neuropathy. However,
there have been few reports on the relationship between nocturnal leg cramps and
LSS, and it remains unknown whether conservative or surgical intervention has an
impact on leg cramps in patients with LSS. Materials and Methods: The subjects
were 130 LSS patients with low back and leg pain. Conservative treatment such as
exercise, medication, and epidural block was used in 66 patients and surgical treat-
ment such as decompression or decompression and fusion was performed in 64
patients. Pain scores and frequency of nocturnal leg cramps were evaluated based
on self-reported questionnaires completed before and 3 months after treatment.
Results: The severity of low back and leg pain was higher and the incidence of
nocturnal leg cramps was significantly higher before treatment in the surgically
treated group compared with the conservatively treated group. Pain scores im-
proved in both groups after the intervention. The incidence of nocturnal leg
cramps was significantly improved by surgical treatment (p=0.027), but not by
conservative treatment (p=0.122). Conclusion: The findings of this prospective
study indicate that the prevalence of nocturnal leg cramps is associated with LSS
and severity of symptoms. Pain symptoms were improved by conservative or sur-
gical treatment, but only surgery improved nocturnal leg cramps in patients with
LSS. Thus, these results indicate that the prevalence of nocturnal leg cramps is as-
sociated with spinal nerve compression by LSS.

Key Words: Nocturnal leg cramps, pain, lumbar spinal stenosis, surgery, decom-
pression, fusion, conservative treatment, severity, prospective study,
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INTRODUCTION

Compression of the spinal nerve roots by lumbar spinal ste-
nosis (LSS) is a major clinical problem associated with in-
termittent claudication, pain, numbness, and lack of normal
sensitivity. Such compression has been shown to induce
neurophysiologic dysfunction, degeneration, and reduced
blood flow in nerve roots in animal models and in humans.'?
In a survey of outpatients, 56% reported nocturnal leg
cramps and 49% reported symptoms of peripheral neuropa-
thy.* Conditions that were especially related to leg symp-
toms included hypertension, peripheral vascular disease,
coronary artery disease, cerebrovascular disease, kidney dis-
ease, and hypokalemia.® In particular, nerve root compres-
sion and peripheral vascular disease are thought to be pre-
disposing factors for nocturnal leg crampss.*

There have been few reports on the relationship between
leg cramps and LSS, and it is unknown whether conserva-
tive or surgical intervention has an impact on leg cramps in
patients with LSS. In an evaluation of the prevalence of leg
cramps in patients with LSS treated surgically and the rela-
tionship between leg cramps and surgical outcomes, based
on results obtained from a self-completed questionnaire sent
by mail at a mean of 3.6 years after decompression surgery,
LSS patients had significantly more frequent attacks of noc-
turnal leg cramps than a control population, and leg cramps
disturbed quality of life and rarely improved after decom-
pression surgery.’

Ankle-brachial index (ABI), an estimation of blood flow
in the main artery in the leg, before and 3 months after con-
servative or surgical treatment of patients with LSS has been
prospectively reported, and ABI significantly increased after
either type of treatment was found.® This result suggests
that both conservative and surgical treatment can improve
nocturnal leg cramps in patients with LSS. Therefore, the
purpose of the current study was to investigate the effects
of these therapies on the incidence of nocturnal leg cramps
symptoms in patients with LSS.

MATERIALS AND METHODS

Patients

The subjects were 130 patients with low back and leg pain
that had continued for at least 1 month. Patients who had
previously undergone spinal surgery were excluded from
the study. We also excluded patients with spinal tumor, in-
fection, or trauma. LSS was diagnosed on X-ray and mag-
netic resonance imaging (MRI) and by physical examina-
tion by spine surgeons. On the MRI, the degree of spinal
stenosis varied from slight to severe, and central stenosis,
stenosis of the lateral recess, and foraminal stenosis were
apparent. Patients with monoradiculopathy, polyradiculopa-
thies, or cauda equine syndrome were included in the study.
The background of the subjects is shown in Table 1. The
ethics committee of our institution approved the protocol for
the human procedures used in this study. Informed written

Table 1. Demographic Characteristics of Patients \Who Received Conservative or Surgical Treatment

Item Conservative Surgical
Number of patients 66 64
Sex (male/female) 33/33 34/30
Height (cm) 160.02 161.05
Weight (kg) 62.03 62.12
BMI 26.00 25.19
Age: mean+SD (range) (yrs) 68.45+9.20 (40-80) 68.00+9.13 (40-80)
Symptom duration, mean (range) (months) 4.0 (1-24) 4.3 (1-24)
Smoking (%) 17.3% 17.0%
Other complications (n) 33 32
Diabetes 17.0% 15.5%
Hyperlipidemia 13.0% 9.0%
Hypertension 25.0% 29.0%
Vascular occlusion
Cerebral 3.0% 4.5%
Coronary 5.0% 9.5%
Peripheral 7.6% 5.5%
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consent was obtained from each subject.

Study design

The patients were divided into groups that received conser-
vative or surgical treatment. Conservative treatment was
applied in patients who did not receive any therapy before
visiting a hospital. Surgery was used for patients in whom
previous conservative treatment was ineffective. Therefore,
seriously impaired patients underwent surgery and those
with less impairment received conservative care.

Patients in the conservative group underwent treatment in-
cluding exercise (walking, walking in a pool, muscle train-
ing, and muscle stretching), medication, and epidural block.
Walking and walking in a pool were performed by the pa-
tients without the help of a therapist. Muscle training and
stretching were performed for the abdominal and lower ex-
tremities with the assistance of physical therapists. Medication
included non-steroidal anti-inflammatory drugs (NSAIDs),
vitamins, muscle relaxants, and prostaglandin E1 (PGE1),
as determined by the personal physician for each patient. A
transforaminal or caudal epidural block was administered
in some patients, and exercise, drugs, and blocks were used
in some cases. The details are shown in Table 2.

In the surgery group, the patients had undergone exercise
therapy, medication, and epidural block before surgery. Af-
ter surgery, the patients also received exercise therapy and
medication, but were not given an epidural block. The per-
centages of patients who received exercise therapy and med-
ication before and after surgery are shown in Table 2.

Evaluation of pain scores before and after treatment
The JOA Back Pain Evaluation Questionnaire (JOABPEQ:
including low back pain, lumbar function, walking ability,
social life, and mental health) and a visual analogue scale
(VAS: from 0 to 100, 100: worst) were evaluated for each
patient. The range of the JOABPEQ score for each domain
is 0 to 100, with higher scores indicating a better condition.
The five functional scores are used independently. Low
back pain and leg pain were evaluated before and 3 months
after treatment.

Evaluation of frequency of nocturnal leg cramps
Frequency of nocturnal leg cramps was evaluated using
self-reported questionnaires, based on which it was deter-
mined if nocturnal leg cramps occurred 1) every day, 2)
once per week, 3) once every 2 weeks, 4) once per month,
or 5) not at all.

Statistical analysis

Pain scales and frequency of nocturnal leg cramps before
and after treatment were compared by paired t-test, Wilcox-
on test, and McNemar test, with p<0.05 considered to be

significant.
RESULTS
Patient background

The background of the 130 patients in the study is shown in

Table 2. Treatment Options in Patients \WWho Received Conservative or Surgical Treatment

Item Conservative Surgical
Surgery (n) 0 64
Exercise (%) 40.0 45.0
Walking 50.6 55.0
Walking in a pool 2.0 2.0
Muscle training 18.0 20.5
Muscle stretching 20.0 21.0
Medication (%) 100 100
NSAIDs 65.0 66.0
Vitamins 32.0 33.0
Muscle relaxants 10.0 10.2
Prostaglandin E1 85.0 45.0
Epidural block (%) 18.0 18.0
Transforaminal epidural block 19.0 20.0
Caudal epidural block 8.0 4.5

NSAID, non-steroidal anti-inflammatory drug.

In the surgical group, exercise therapy and medications were given before and after surgery. Epidural block was given only before surgery.
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Table 1. Age ranged from 40 to 80 years old, with average
ages of 68.45+9.20 and 68.00+9.13 years old in the conser-
vative and surgical groups, respectively (mean+SD). Among
the patients, 17.3% in the conservative group and 17.0% in
the surgical group were smokers. Complications included
diabetes, hyperlipidemia, hypertension, and vascular occlu-
sion (cerebral, coronary, and peripheral) in both groups.
The details are shown in Table 1.

Treatment

Treatment given over 3 months in the two groups is shown
in Table 2. The patients in the conservative group received
exercise therapy (40%), medications (100%), and epidural
block (18%). PGE1 was the most common drug (85.0%)
and NSAIDs, vitamins, and muscle relaxants were also
used. The patients in the surgical group also received exer-
cise therapy (45%) and medication (100%) before and in the
3 months after surgery. Epidural block (18%) was given
only before surgery. Fifty patients underwent decompression
surgery and 14 underwent decompression and posterior fu-
sion surgery. There were no perioperative complications. In
the conservative group, no patients underwent surgery for

Table 3. Pain Scores before Conservative or Surgical Treatment

severity of symptoms during the 3-month study period.

Pain score before and 3 months after conservative or
surgical treatment

Pains scores in the two groups are shown in Table 3. VAS
scores for low back pain in the conservative group were
significantly lower than those in the surgical group (p<0.05).
JOABPEQ scores in 4 categories (low back pain, lumbar
function, walking ability, and social life) in the conservative
group were also significantly better than those in the surgi-
cal group (p<0.05). After conservative treatment for 3
months, there were significant improvements in VAS scores
for low back pain and leg pain (»p<0.05) and in JOABPEQ
scores in all five categories (the four listed above and men-
tal health, p<0.01) (Table 4). VAS scores for low back pain
and leg pain (p<0.001) and JOABPEQ scores in all catego-
ries were also significantly improved at 3 months after sur-
gery (p<0.001) (Table 4).

Presence of nocturnal leg cramps before and 3 months
after treatment
Before treatment, nocturnal leg cramps was present in 52.8%

Conservative treatment Surgical treatment p value

VAS

Low back pain 37.05+£32.37 57.12433.69 0.03

Leg pain 65.28+23.40 69.85+21.00 0.08
JOABPEQ

Low back pain 56.85+34.44 42.44432.51 0.025

Lumbar function 64.22+30.44 48.13+27.30 0.03

Walking ability 40.24+30.00 25.77+28.55 0.002

Social life 41.26+18.11 30.22+24.22 0.020

Mental health 40.95+17.99 40.02+17.44 0.06

VAS, visual analogue scale; JOABPEQ, JOA Back Pain Evaluation Questionnaire.

Table 4. Pain Scores before and at 3 Months after Conservative

or Surgical Treatment

Conservative treatment Surgical treatment
Before After 3 months p value Before After 3 months p value
VAS
Low back pain 37.05+32.37 22.12425.13 0.024 57.12+33.69 13.22421.55 <0.001
Leg pain 65.28423.40 40.28+28.25 <0.001 69.85+21.00 17.95424.25 <0.001
JOABPEQ
Low back pain 56.85+34.44 74.03+£32.33 <0.001 42.44+32.51 80.25+33.25 <0.001
Lumbar function 64.22+30.44 72.44+25.81 0.003 48.13+£27.30 70.80+25.50 <0.001
Walking ability 40.24+30.00 57.22+30.78 0.002 25.77+28.55 65.00+31.12 <0.001
Social life 41.26+18.11 57.22+25.65 0.0015 30.22424.22 53.33+22.54 <0.001
Mental health 40.95+17.99 55.25+16.53 0.0015 40.02+17.44 54.88+19.00 <0.001

VAS, visual analogue scale; JOABPEQ, JOA Back Pain Evaluation Questionnaire.
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Table 5. Frequency of Nocturnal Leg Cramps

Conservative treatment Surgical treatment p value
Before treatment (%)
Yes 52.8* 82.3' 0.026
Every day 0 19.6
Once per wk 8.9 314
Once every 2 wks 8.9 39
Once per month 34.0 274
None 48.2 17.7 0.033
3 months after treatment (%)
Yes 39.3' 45.1° 0.056
Every day 1.8 7.8
Once per wk 7.1 21.6
Once every 2 wks 1.8 2.0
Once per month 28.6 13.7
None 60.7 54.9 0.066
*'pvalue 0.122.
*pvalue 0.027.

of the patients in the conservative group and in 82.3% in the
surgical group (Table 5), with a significant difference in in-
cidence between the groups (p=0.026). After 3 months of
treatment, nocturnal leg cramps persisted in 39.3% and
45.1% of patients in the respective groups, with no signifi-
cant difference in incidence between the groups (p=0.056).
The incidence of nocturnal was not improved significantly
by conservative treatment leg cramps was improved signifi-
cantly by surgery (p=0.027), but (p=0.122).

DISCUSSION

In the current study, both conservative and surgical treat-
ment improved low back pain and leg pain originating from
lumbar spinal stenosis. Before treatment, the severity of low
back and leg pain was higher in patients treated surgically
compared to those who received conservative treatment, and
the incidence of nocturnal leg cramps was also significantly
higher in patients who underwent surgery. Pain symptoms
improved in both groups of patients after treatment and the
incidence of nocturnal leg cramps was improved significant-
ly by surgery, but not by conservative treatment. These find-
ings indicate that the prevalence of nocturnal leg cramps is
associated with spinal nerve compression and with the se-
verity of symptoms in patients with LSS.

Nerve root compression and peripheral vascular disease
are thought to be predisposing factors for nocturnal leg
cramps,* but there are only a few studies on the association
between leg cramps and lumbar spinal diseases. Rish sug-

gested that leg cramps is common in patients with lumbar
radiculopathy’ and neurological diseases are significantly
more common in patients with nocturnal leg cramps (36%)
than in controls (18%).% Demircan, et al.’ reported positive
cramp findings preoperatively in 133 patients (72%) who
underwent surgery and a positive straight leg raising test in
all patients with lumbar disc herniation. In an evaluation of
the prevalence of leg cramps in patients with LSS treated
surgically, Matsumoto, et al.> found a relationship between
leg cramps and surgical outcomes and showed that the pa-
tients had significantly more frequent nocturnal leg cramps
compared to a control population. In the current study, pa-
tients who underwent surgery had more severe symptoms
and a higher incidence of nocturnal leg cramps compared
with those who received conservative treatment. Thus, we
suggest that the severity of nerve root compression may be
associated with nocturnal leg cramps in patients with LSS.
Non-pharmacologic treatment such as walking and stretch-
ing is recommended for nocturnal leg cramps.' However, a
recent controlled study showed that calf stretching was inef-
fective for reducing the occurrence of nocturnal leg cramps."
Several randomized, double-blind, placebo-controlled stud-
ies have been conducted to assess the efficacy and safety of
drugs for leg cramps, including quinine sulfate, magnesium
sulfate, verapamil, diltiazem, vitamin E, vitamin B com-
plex, naftidrofuryl oxalate, orphenadrine citrate, gabapen-
tin, lidocaine, and botulinum toxin.* However, these studies
have yielded mixed and controversial results regarding the
efficacy of these drugs.* In the current study, the patients
with LSS who were treated conservatively used non-phar-
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macologic treatment such as walking and stretching and
drugs such as NSAIDs, vitamins, muscle relaxants, and
prostaglandin E1 showed no significant improvement in
nocturnal leg cramps.

There have also been few studies of the efficacy of surgi-
cal treatment for nocturnal leg cramps originating from
lumbar disease. A retrospective study of the prevalence of
leg cramps in patients with LSS treated surgically suggest-
ed that nocturnal leg cramps did not improve after decom-
pression surgery;® however, these findings were based on a
self-reported questionnaire answered by mail at 3.6 years af-
ter surgery. In contrast, cramp findings were positive in 70%,
52%, 34%, and 8% of patients in postoperative months 1, 3,
12, and 24, respectively, in patients with lumbar disc herni-
ation,’ suggesting that surgical decompression was effective
for reducing the frequency of nocturnal leg cramps. In the
current prospective study, symptoms such as low back pain
and leg pain were improved by conservative or surgical treat-
ment; however, the incidence of nocturnal leg cramps was
significantly improved only by surgical treatment after 3
months. Therefore, we concluded that surgical decompres-
sion for spinal nerve roots was itself effective for improve-
ment of nocturnal leg cramps in LSS patients, and that
compression of spinal nerve roots is closely associated with
symptoms of nocturnal leg cramps in these patients.

There are several limitations in the current study. First, it
is a relatively small study with a restricted number of pa-
tients. Second, the study was not randomized: that is, seri-
ously impaired patients underwent surgery while those who
were less impaired received conservative care. Third, we
did not evaluate any relationship between stenosis level(s)
or severity and leg cramps, and incidence of nocturnal leg
cramps between single stenosis and multiple stenosis. Final-
ly, we did not show effective level for decompression sur-
gery to improve nocturnal leg cramps, and risk factors for
advanced leg cramps in the conservative group. Further in-
vestigation is required to clarify these points.

Within these limitations, we conclude that the frequency

of nocturnal leg cramps in patients with lumbar spinal ste-
nosis before treatment is likely to be significantly higher in
those with severe pain compared with those with less pain.
The incidence of nocturnal leg cramps can be significantly
improved by surgery, but not by conservative treatment.
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