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1739 /Comparison of Habits of Fracture Group Due to
Osteoporosis and Non-Fracture Group Using EQ-5D

Nobuo Koinuma, Health Administration and Policy, Tohoku
University, Sendai, Japan, Yasutake Monma, Michiya Ito, Sayuri
Kaneko

AIMS: Osteoporosis is the main cause of fracture of the elderly and
is a disease which has a possibility of spoiling the QOL greatly, by
long-term treatment, concurrence of other diseases, deterioration of
ADL, bedridden, and loss of a definite aim in life etc. This study is
aimed at clarifying the preventive effect against fracture due to
osteoporosis by improvement of the eating habits from a viewpoint of
QOL. METHODS: The group of fracture due to osteoporosis and the
non-fracture group using the pair-mach method. The questionnaire
vas distributed to the local residents of three areas aged 55 and over,
and patients with fracture due to osteoporosis admitted in 40
hospitals. The questionnaire consists of about 90 items concerning
eating habits in the age of 20 years old, 40 years old, and the present.
As investigation of QOL, we used Euro QOL and VAS. RESULTS:
The data from 2,076 local residents (response rate: 60.9%) and 55
inpatients (100%) was analyzed with the adjustment of sex and age.
The items as which the significant difference was regarded between
{the fracture group and the non-fracture group are weight, menopause
age, the number of years after menopause, apoplexy, the medicine
against osteoporosis, depressor, milk, fermented soybeans, bread,
meat, sesame oil, seaweed, and polished rice. It is a level of
movement and usual activity that there was a significant difference
statistically by the five items of Euro QOL. In the value of wtility or
VAS, there was no significant difference between two groups. It 1s
reported that there is no significant difference in utility in two groups
and our study is equal to the previous studies. However, there might
be a limit in catching QOL of patient with fracture in respect of
sensitivity since EQ-5D is not a tool to measure QOL of the disease
specifically. CONCLUSIONS: We carried out a field survey to
compare habits with fracture group with non-fracture group. In EQ-
5D, it is movement and usual activity that the significant difference
was observed in two groups and there was no difference in utility.

Mitchell, J., Bradley, C., (2006) Quality of Life in Macular Degeneration: Age-Related Macular
Degeneration Alliance International (AMDAI) White Paper. 2006 International Society .for
Quality of Life Research meeting abstracts [www.isoqol.org/2006mtgabstracts]. The QLR
Journal, A-68
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Thoracic myelopathy caused by ossification of the
ligamentum flavum: clinical features and surgical
results in the Japanese population

Tosumvr A1zawa, M.D., PH.D., TETSURO SaT0O, M.D., PH.D., HIROTOSHI SASAKI, M.D.,
TaxasaI KusakABE, M.D., NAOKI MorRozumI, M.D., AND SHoicut KOKUBUN, M.D., Pu.D.

Department of Orthopaedic Surgery, Tohoku University School of Medicine; Department of
Orthopaedic Surgery, Tohoku Rosai Hospital; Department of Orthopaedic Surgery, Sendai
Orthopaedic Hospital; and Department of Orthopaedic Surgery, Nishitaga National Hospital,
Sendai, Japan ‘

Object. Data obtained in patients with thoracic myelopathy caused by ossification of the ligamentum flavum
(OLF) were retrospectively reviewed to clarify clinical features and surgical outcomes in the Japanese population.

Methods. Seventy-two patients who underwent surgery for OLF-induced myelopathy in the Miyagi Prefecture,
Japan, between 1988 and 2002 were observed for at least 2 years. Clinical data were collected from medical and op-
erative records. The patients were evaluated pre- and postoperatively using the modified Japanese Orthopaedic As-
sociation (JOA) scale (maximum score 11). The relationships among various factors (age, sex, and preoperative du-
ration of symptoms) affecting the preoperative severity of myelopathy and postoperative improvement were also
examined.

Conclusions. In this series the surgical outcome was relatively good and depended on the severity of myelopa-
thy; thus early and correct diagnosis is required to avoid poorer results. The male/female ratio was 3.2 and the mean
patient age at surgery was 61 years for men and 68 for women. The patients commonly noticed numbness or pain
in their lower legs or gait disturbances. In a total of 104 decompressed intervertebral disc levels, more than 80% of
the ossified ligaments were at the T9-10 level or lower. The mean preoperative JOA score of 5.1 improved to 7.9
after an average of 46 months. The postoperative results statistically depended on the preoperative severity of
myelopathy. Among studies of patients with OLF-related myelopathy, the present study had the largest sample size,
which should help clarify the clinical features of OLF myelopathy.

Key Worps ¢ myelopathy ° ossification ¢ thoracic spine ° ligamentum flavam

surgical outcome

5 HORAcIC myelopathy caused by a degenerative pro-
cess of the spine is rare.>*!3 Unlike cervical myelo-

Il pathy, its symptoms are not well recognized, even
by spine surgeons, and it has often been overlooked or
misdiagnosed as lumbar spinal disorder.’ Ossification of
the ligamentum flavum is one of the causes of thoracic
myelopathy.*** However, this is not widely accepted out-
side Japan, and previous studies on OLF myelopathy have
involved only 50 or fewer patients. As a result of the pau-
city of research on the subject matter, the clinical features

of OLF-induced myelopathy remain unclear!3891214
16,18,22,24

Abbreviations used in this paper: CT = computed tomography;
JOA = Japanese Orthopaedic Association; OLF = ossification of the
ligamentum flavum; OPLL = ossification of the posterior longitu-
dinal ligament.
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Since 1988, all spine surgeries at orthopedic depart-
ments in the Miyagi Prefecture, a province in northeastern
Japan with a population of approximately 2.3 million,
have been enrolled in the registration system of the De-
partment of Orthopaedic Surgery at the Tohoku University
School of Medicine.”¢ This medical school is the only one
in the province, and all of the hospitals in this prefecture
are affiliated with this university. Historically, patients
with compressive myelopathy in Japan have been mostly
treated by spine surgeons in orthopedic departments, not
by neurosurgeons.™® Sato and colleagues'® reported epi-
demiological data on 81 patients with thoracic myelopa-
thy based on this registration system for 7 years between
1988 and 1994, including 42 patients with OLF-induced
myelopathy. As the registry continued, more than 250
patients with thoracic myelopathy including 139 patients
with OLF were surgically treated during the 15 years up to
2002. Of the 139 patients, 72 underwent follow up for 2

J. Neurosurg: Spine / Volume 5 / December, 2006



Thoracic myelopathy from ossification of the ligamentum flavum

years or longer. Data obtained in these 72 patients were
retrospectively reviewed to clarify the clinical features
and surgical results of OLF-related myelopathy in the Mi-
yagi Prefecture. Additionally, we examined the various
factors affecting the preoperative severity of myelopathy
and postoperative improvement.

Clinical Material and Methods
Patient Population

Between 1988 and 2002, 15,714 surgeries for spinal
disorders performed at 30 hospitals in the Miyagi Prefec-
ture were registered with the Department of Orthopaedic
Surgery, Tohoku University School of Medicine. Of these
operations, 14,458 were performed in residents of the pre-
fecture and involved 278 operations for thoracic myelop-
athy caused by degenerative spinal disorders such as
OPLL, OLE and posterior spurs and intervertebral disc
herniations. One hundred forty-two operations in 139 pa-
tients were performed to treat OLF-induced myelopathy,
which accounted for 51% of all the operations for thoracic
myelopathy caused by spinal degeneration. Three patients
underwent revision surgeries, such as evacuation of a
postoperative hematoma and posterior spinal fusion.
During the 15 years of the study, the number of operations
for OLF-related myelopathy increased from four to 22 an-
nually, and the annual operative rate in the last 5 years was
0.6 per 100,000 inhabitants.

In 139 patients a diagnosis of OLF myelopathy was
made based on neurological status and imaging studies,
including CT scans and magnetic resonance images. The
patients were surgically treated at 15 hospitals by highly
experienced spine surgeons in the Miyagi Prefecture. Pa-
tients who had OLF combined with other compression-
related factors (such as OPLL or a posterior spur) were ex-
cluded from this study because it was not decided which
factor was responsible for the myelopathy. Of the 139 pa-
tients, 72 were evaluated preoperatively and observed for
a minimum of 2 years postoperatively. These 72 patients
form the basis of the present study.

Preoperative Clinical Features

The following data were collected from medical records
to define the preoperative clinical features of OLF myelo-
pathy patients: sex and age, initial symptoms, and duration
from onset of initial symptoms to surgery (based on pa-
tients’ statements). Patients were divided into one of four
groups to analyze the relationship between the preopera-
tive duration and the severity of myelopathy. The groups
were as follows, with symptom duration: 1) shorter than 6
months, 2) 6 months to 1 year, 3) 1 to 2 years, and 4)
longer than 2 years. Each patient’s neurological condition
was evaluated using the modified JOA scale, an 11-point
scale measuring lower-extremity motor function and sen-
sory and bladder functions.® In this study, a JOA score of
3 or less was regarded as severe neurological impairment,
4 to 6 as moderate, and 7 or more as mild.

Perioperative and Postoperative Findings and Surgical
Results

Localization of the surgically decompressed ossified
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ligamenta flava in relation to the intervertebral disc level,
surgical procedures, and intraoperative findings—includ-
ing the existence of the ossified dura mater that could not
be excised—was determined from the operative records.
Postoperative complications and the severity of myelopa-
thy were also established by reviewing medical records.
Surgical outcomes were represented by the postoperative
JOA score and the recovery rate calculated as follows:
(postoperative JOA score — preoperative JOA score)/
(11 — preoperative JOA score) X 100.°

Statistical Analysis

For statistical analysis, an analysis of variance was con-
ducted using either the Fisher or chi-square test. A proba-
bility value less than 0.05 was considered significant.

Results

Preoperative Clinical Features

There were 55 men and 17 women whose mean ages
at surgery were 61 and 68 years, respectively, Approxi-
mately 85% of the patients were older than 50 years of
age. Most of the men were in their seventh decade of life;
this was followed by those in their sixth decade and those
in their eighth decade. Most of the women, however, were
in their seventh and eighth decades of life. The most
common initial symptom was a tingling sensation, numb-
ness, or pain in the lower extremities, which was present
in 49% of the patients. Twenty-five percent of patients
complained of gait disturbance due to lower-limb weak-
ness or spasticity, and 11% complained of back pain. The
mean preoperative duration of symptoms was 22 months
(Table 1).

The mean preoperative JOA score was 5.1 (range 0-9).
The relationships between the preoperative neurological
status and various factors are shown in Table 2. There
were no statistically significant differences between the
preoperative JOA score and sex, age, or preoperative du-
ration of symptoms, although the scores documented in

TABLE 1

Summary of data obtained in patients
with thoracic myelopathy caused by OLF

Factor Value

male/female 55:17
mean age (yrs) at surgery (range)

male 61 (38-79)

female 68 (46-78)
initial symptoms (%)

tingling, numbness, or pain in legs 49

gait disturbance 25

back pain 11

other 15
mean preop duration of symptoms (mos) 22

range 1-132
surgical procedure

laminectomy 42

fenestration 27

laminectomy & fenestration 3

no. of patients w/ ossified dura (%) 8 (1)
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TABLE 2
Relationship of preoperative JOA score to various patient factors

Factors No. of Patients JOA Score (range)

sex

male 55 5.2 (1-9)

female 17 4.8 (0-8)
age (yrs)

=65 39 5.3(1-9)

>65 33 4.6 (0-8)
sex & age (yrs)

male =65 34 5.3(1-9)

male >65 21 5.0 (1-9)

female <65 5 5.2 (0-8)

female >65 12 4.6 2-7)
preop duration of symptoms (mos)

=6 25 4.3 (0-8)

6-12 14 5.7 (3-8)

12-24 11 5.7 (3-9)

=24 20 5.6 (2-9)

unknown 2
ossification of dura mater

present 8 4.5 (1-8)

absent 64 5.2 (0-9)
preop severity of myelopathy*

mild (JOA score =7) 18 7.4

moderate (JOA score 4-6) 36 5.3

severe (JOA score =3) 18 2.4

* Statistically significant difference (p < 0.05) was detected only for the
preoperative severity of myelopathy.

the patients in whom symptom duration was shorter than
6 months tended to be lower in patients in whom symp-
toms had been present for a longer duration. Of the 25 pa-
tients in whom symptoms had been present for 6 months
or less, 40% had severe myelopathy whereas in the other
symptom-duration groups, 14 to 18% of the patients suf-
fered severe myelopathy.

Perioperative and Postoperative Findings and Surgical
Results

Surgically decompressed levels considered to be re-
sponsible for OLF-induced myelopathy are shown in
Fig. 1. There were 104 affected intervertebral disc levels
in total: the T10-11 and T11-12 segments in 62%, the

Number of Decompressed Levels
%)

Fic. 1. Bar graph showing the distribution of OLF in relation to
the intervertebral disc level considered responsible for the my-
elopathy. More than half of the ossified ligamenta flava are at the
T10-11 and T11~-12 levels. In the upper thoracic region, the le-
sions were most frequently located at the T2-3 segment.
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T9-10 level or lower in 75%. In the upper thoracic spine,
OLF was mostly located at the T2-3 level, which account-
ed for 10% of all the decompressed ligamenta flava.

The choice of surgical procedure was based on the CT
classification of OLF; the lesion was categorized as later-
al, extended, enlarged, fused, or tuberous (Fig. 2).'% In
the first three types, the ossifications in the bilateral liga-
mentum flavum did not fuse at the middle of the spinal
canal or exist unilaterally. Thus, the ossified ligament
could be removed by either fenestration or French-door
laminectomy. On the other hand, in the latter two types,
the ossifications of both sides fused so that they were re-
moved by en bloc laminectomy. Through fenestration, the
entire ligamentum flavum was removed through partial
laminectomy and partial resection of the medial margin of
the facet joint.” The laminectomy procedure was most
common followed by fenestration (Table 1). Before 1992,
decompression in all 13 patients was accomplished via a
laminectomy. Thereafter, fenestration was increasingly
used and accounted for approximately half of all OLF sur-
geries. In nine patients, dural tears occurred during sur-
gery. Eight of these had an ossified dura mater that could
not be dissected from the ossified ligamentum flavum
(Fig. 3). The disrupted dura mater was repaired by either
primary suture or by placing an artificial dural patch. No
patient needed additional treatment for cerebrospinal fluid
leakage.

Postoperatively, the JOA scores improved to 7.9 (range
0-11) and the recovery rate averaged 47% (range —38 to
100%) at the last follow-up examination, which was, on
average, 46 months (range 3 months—14 years) after sur-
gery. The relationships between the postoperative neuro-
logical conditions and the recovery rate and various pa-
tient factors are shown in Table 3. The postoperative JOA
scores obtained in patients with severe preoperative myel-
opathy were significantly lower than those documented in
patients with moderate and mild myelopathy. Patients in
whom the duration of myelopathy was longer as well as
elderly male patients tended to have lower postoperative
scores. Scores in 66 patients (92%) improved, whereas in
three (4%) the score either did not change or had
decreased (Fig. 4). One patient suffered complete paraly-
sis because of a postoperative epidural hematoma. The
score in two patients decreased by one because they
required support for walking on a level plane or on stairs
after surgery. Four patients underwent further spinal
surgery: two for OLF myelopathy at different thoracic lev-
els, one for cervical spondylotic myelopathy, and one for
lumbar spinal canal stenosis. No patient experienced tho-
racic myelopathy caused by the regrowth of OLF or spinal
kyphotic deformity.

Discussion

Thoracic spinal disorders are less common than those in
the cervical and lumbar regions. Surgical treatment of
these lesions accounted for 7% of all spinal surgeries in
the Miyagi Prefecture and its surrounding area.’’ The
number of operations for thoracic myelopathy due to de-
generative processes of the spine was even smaller, ac-
counting for only 2% of all spinal surgeries. Ossification
of the ligamentum flavum caused more than half of these.
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