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Current topics on radiation exposure to patients (medical exposure)

Hiromu Nishitani

Department of Radiology, Institute of Health Biosciences, The University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

Interventional radiology fluoroscopically-guidedd techniques are being used by an increasing
number of clinicians not adequately trained in radiation safety or radiobiology. In 1994, Food and
Drug Administration of the United States first gave warning to the risk of serious X-ray-induced
skin injuries including intractable ulcers among patients who received fluoroscopically-guided
procedures. The Japan Radiological Society reacted promptly, and gave a warning in 1995, and
the first report on radiation skin injury during prolonged fluoroscopy in Japan appeared in 1998 on
a dermatological journal. Since then many cases have been reported on dermatological journals.
Radiation skin injuries occurred mainly during cardiac studies, but cases of abdominal studies also
have been reported. Recently there was a case report of skin malignancy in a long standing radia-
tion induced ulcer. The international commission on radiation protection published* Publication
85 Avoidance of Radiation Injuries from Medical Interventional Procedures” in 2000. This document
can be summarized in the following three major points: 10T he risk of radiation injury should be
explained to the patient prior to IVRO informed consent. 200 Protocols should be prepared to define
the number of images to be taken and the fluoroscopy time for each procedure of IVR so that
standard radiation doses can be calculated. 30f the cumulative absorbed dose to the patient’'s
skin exceeds 3 Gy 1 Gy for procedures likely to be repeated] the site and dose of radiation given
should be recorded in the patient’s record. If the dose is more than 3 Gy, the patient should be
followed up 10 to 14 days after the procedure.

It is very important to measure the cumulative absorbed dose of the skin, but very difficult.
We developed a very reliable system for the measurement using a self-developing reflecting-type
sheet film and reported their usefulness.

CT examinations also have been increasing dramatically in Japan. There was a report of esti-
mation of possible risk of cancer after CT examination based on a hypothesis. Although there has
been no evidence of real risk of low dose radiation exposure such as CT reported, we should try to
use CT appropriately. Especially we must try to reduce CT dose to children or young adults, be-
cause they are more sensitive to radiation and live longer than adults.

Key words : radiation risk, medical radiation exposure, X-ray-induced skin injury, IVR, CT
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New diagnostic imaging technology using ultra high-fields Magnetic Resonance
apparatus

Hitoshi Kubo

Department of Radiologic Technology, School of Health Sciences, The University of Tokushima, Tokushima, Japan

SUMMARY

Diagnostic imaging plays an essential role in the clinical scene in Japan. Especially, magnetic
resonancel] MRO is widely accepted as indispensable apparatus for daily clinical activities and
researches as both morphological imaging and functional imaging. Considerable numbers of 1.5 T
MR imagers have already been installed and their efficacy and clinical evidences are well estab-
lished in Japanese medical institutes. On the other hand, highly expected 0T MR equipments,
which have been introduced to US/EU regions and some Asian countries, are not yet widely
accepted in medical exercises in Japan.

TheOT MR apparatus provide almost as double quality on the signal to noise ratiol] SNRO as
15T, it also has advantages on image quality improvement and measurement time. Besides these
classical methods, new functional information may be added to morphological information. How-
ever, strong susceptibility and any other effects of ultra high field may cause not only advantages
but also disadvantages, respectively. We should develop and practice diagnostic imaging technol-
ogy to make the best use of advantages and reduce of disadvantages caused by ultra high field.
The future of ultra high field MR may be advanced to molecular imaging and may be beyond the
PET-CT technique.

Key words : ultra high field MR apparatus, diagnostic imaging technology, functional imaging,
molecular imaging
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SUMMARY

New technologies of radiation therapy such as image-guided radiation therapy, stereotactic

irradiation, and brachytherapy using remotely controlled after-loading system have made it possi-
ble to deliver ideally distributed radiation dose to the target with great accuracy, while sparing the
adjacent organs. As a result, tumor control rate by radiation therapy improved markedly and
became excellent alternative to surgery for asymptomatic or mildly symptomatic brain tumors,
early stage lung cancer, and low-risk prostate cancer. In locally advanced stage of cancer, random-
ized controlled trials established the chemoradiation therapy as a standard treatment option for
patients with head and neck cancer, lung cancer, esophageal cancer, and cervical cancer. Radia-
tion therapy is also a valuable treatment for palliation of local symptoms caused by cancer with
consistently high response rates.

Key words : radiation therapy, chemoradiation therapy, image-guided radiation therapy, stereotac-
tic irradiation, brachytherapy
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Introduction of PET/CT

Hideki Otsuka

Department of Radiology, Institute of Health Biosciences, The University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

This article was described about the PET/CT system which was newly introduced to Tokushima
University Hospital in October, 2005. We have already experienced more than 2000 studies since
the introduction of the system. PET/CT system is a hybrid equipment which combined PET
machine and CT machine in one body. Patients have a PET scan and a CT scan at one stop.
PET/CT can fuse biological/metabolic and morphologic information at one series. Fifteen dis-
eases are covered by health insurance, including 13 malignancies. Most of the clinical applications
are lung cancer, breast cancer, head and neck cancer, malignant lymphoma and colon cancer.
Clinical utilities of PET/CT are 1[5taging of malignancy, 2[tetection of tumor recurrence/metasta-
ses, 3[restaging after some treatment, 4Cmonitoring of the effect of treatment, 500dentifying the
malignant lesion from benign one.

PET/CT have already played an important role in clinical oncology, more widespread clinical

usage is expected.

Key words : PET/CT, FDG, oncology
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Do you know your adequate energy requirement and energy expenditure?

Hidekazu Arai, Takashi Uebansou, and Eiji Takeda

Department of Clinical Nutrition, Institute of Health Biosciences, The University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

Obesity is the principal risk factor of type 2 diabetes, and is developed when the energy intake
exceeds the energy expenditure. Dietary and exercise intervention has been thought to play as
important role in the treatment and prevention of type 2 diabetes. In this review, the balance of
energy intake and energy expenditure is introduced. The amount of energy requirement was
obtained by the calculation with ideal body weight and physical activity low level : 2500 30 kcal/kg,
normal level : 3000 35 kcal/kgl] Furthermore, both quantity and quality of the food are important.
It has been reported that low-glycemic index diet is effective in the prevention and the treatment
of type 2 diabetic patients. Exercise can also improve insulin sensitivity in muscle and liver. Re-
cently, reference values for the quantity of physical activityld 23METOhours/weekO and exercise
0 4AMETOhours/week( for health promotion was established as the recommended exercise allow-
ance for preventing lifestyle-related disease. It is important for us to understand an adequate and
correct amount of individual energy requirement and expenditure.

Key words : diet therapy, energy requirement, calorie restriction, low glycemic index diet, exercise
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Pharmacological therapy in diabetes mellitus
Yuichi Fujinaka

Department of Medicine and Bioregulatory Sciences, Institute of Health Biosciences, The University of Tokushima Graduate
School, Tokushima, Japan

SUMMARY

Pharmacological therapy in diabetes mellitus has been changing in the last decade. Because
conventional therapy for type 2 diabetes patients using sulfonylurea often caused secondary failure
during long-term glycemic control, it was recognized that alpha-glucosidase inhibitors, metformin
and thiazolidinedione which had hypoglycemic effects without exhaustion of beta cell function were
beneficial. These drugs have efficacy not only for lowing plasma glucose concentration but for
prevention of diabetes progression. Several clinical studies showed that angiotensin converting
enzyme inhibitors, angiotensin 0 receptor blockers and statins also had effects to prevent from
type 2 diabetes. When we select diabetic therapy, especially to protect against the occurrence of
macrovascular complications, it should be considered that type 2 diabetes has an aspect of meta-
bolic syndrome. On the other hand, insulin therapy was reevaluated because of data from UKPDS
and DCCT which demonstrated normoglycemia with intensive insulin therapy was critical goal to
reduction in risk of diabetic complications. Very-rapid-acting insulin may be helpful for introduc-
tion of insulin therapy. To keep better glucose control, insulin may be considered until beta cell
function is exhausted.

Key words : diabetes mellitus, pharmacological therapy, oral therapy, insulin therapy
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Policy for the prevention of diabetes in Tokushima Prefecture

Kamon lizumi

Governor of Tokushima Prefecture, Tokushima, Japan

SUMMARY

The mortality rate for diabetes in Tokushima Prefecture has been the highest in the nation for
thirteen years consecutively. To combat this, the prefectural government held an urgent cam-
paign to promote awareness of diabetes last November and warn residents about the risk of this
disease. Turning this crisis into an opportunity for change, the people of Tokushima have worked
activity toward the prevention of diabetes, tackling the issue as a community.

January 2006 saw the launch of the Tokushima Citizen Council for Health and the creation of
additional tools to support efforts to improve public health : the Awa Odori

Exercise program and the Healthy Awa Recipes series. During the present fiscal year, which
began in April 2006, the prefectural government has been working with relevant organizations to
organize special events to boost diabetes awareness, to advance preventive measures for lifestyle-
related diseases, to launch a special' 80-20" dental health program aimed at helping people keep 20
of their own teeth until age 80, and to promote healthy menus, among other activities.

Walking and riding bicycles are great way to overcome a lack of exercise and fight type 2
diabetes. By avoiding automobile use when possible, residents can also help make Tokushima an
eco-friendly city. As the Awa Odori Exercise program gains nationwide recognition, it will spread
the word across Japan about the health benefits of this form of dance. The Healthy Awa Recipes,
meanwhile, are closely tied to nutrition-education efforts and the movement to grow and consume
food products locally.

In these way the prefecture’s diabetes prevention measures are an effective way to kill three
birds with one stone : not only do they help reduce incidence of the disease, they also boost national
awareness of Tokushima and increase self-sufficiency in the prefectural economy.

Through these programs, we hope to make Tokushima a prefecture that no longer sits in the
unhappy position of having the nation’s highest diabetes mortality.

Key words : diabetes, Awa Odori Exercise program, Healthy Awa Recipes, nutrition-education
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Activities of The Tokushima Medical Association for prevention and treatment of
diabetes mellitus

Toshiyuki Hibino

A vice-president of the Tokushima Medical Association, Tokushima, Japan

SUMMARY

How to prevent and treat diabetes mellitus is one of the most important medical problems now
in Tokushima, since the mortality rate from diabetes has been at the top of Japan for consecutive
13 years since 1993. To cope with this problem, The Tokushima Medical Associationd TMAD
organized the Life Style-related Disease Prevention Committee in 2000, considering that it is neces-
sary to instruct healthy life style from the period of childhood in order to prevent the life style-
related diseases of adult people.

The main activities of the Committee are as follows ; 0 The data of height, weight and date of
birth of all primary and junior high school students in Tokushima, about 70,000, has been accumu-
lated and evaluated for 6 years since 2001. [ In 2003, the standard height and weight in every
school year were calculated, and the* physique evaluation software” was produced. It was later
revised in 2005. [0 In 2002, the follow-up activities started for urine sugar and protein positive
students. [ In 2005, early intervention to highly obese children started.

The TMA expanded the target from children to grownup in 2004, and organized the Diabetes
Prevention Team in order to cope with the diabetes in adult people. The team leader Kenji Shima,
an honorary professor of The University of Tokushima Faculty of Medicine, published’ The Early
Intervention Manual for Diabetics” in 2005, and has been taking every opportunity to give lectures
on diabetes to citizens as well as medical doctors in various parts of Tokushima.

On November 8 in 2005, Kamon lizumi, the Governor of Tokushima Prefecture, and Riichi
Nakagawa, The President of the TMA, aroused citizen’s attention to diabetes mellitus by jointly
announcing thé State of Emergency”.

Since the diabetics in early stage have almost no subjective symptoms, they are prone to leave
it as it is and not to consult doctors. So it is important for us, doctors, to make earlier intervention
to them, by explaining the fear of diabetic complications, such as retinopathy, gangrene, neuropa-
thy, renal disease, brain and heart disease.

Key words : highest mortality rate from diabetes in Tokushima, life style-related disease preven-
tion committee, diabetes prevention team, early intervention to diabetics
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The role of Tokushima University Hospital for prevention and treatment of diabetes

Susumu Kagawa

Director of Tokushima University Hospital, Tokushima, Japan

SUMMARY

Diabetes is most important threat disease in advanced countries. Of course blood glucose
control by nutrition management and medication are important, but the prevention of metabolic
syndrome] diabetes, hypertension, hyperlipemialis also important for diabetes. And also coordi-
nation between the hospital and the administration has a significance.

Key words : diabetes, metabolic syndrome, regional coordination
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Strategies for conquering increasing incidence of diabetes mellitus in Tokushima proposed
by Tokushima Medical Association

Kenji Shima

Working team of Tokushima Medical Association for countermeasuring against diabetes mellitus, and Kawashima Hospital,
Tokushima, Japan

SUMMARY

We, a working team for countermeasuring against increasing incidence of diabetes mellitus in
Tokushima set up by Tokushima Medical Association, has proposed urgent, middle-and long-terms
strategies for solving these problems.

The urgent strategy consists of two parts; one is to educate the general public on diabetes
mellitus and the other to have all medical staffs understood the strategy in common. There are
three middle-term strategies which require several years to be accomplished ; one is to be thor-
ough in taking aftercare for people who have taken the medical check, the other is to recommend
patients who have discontinued medical treatments for longer than 3 months, to see a doctor and
the remaining is to establish a system for consulting with medical practitioners on living conditions
like dieting and/or exercising. As the long-term strategy, an environment in which every body
can easily exercise should be provided.

Key words : diabetes mellitus, Tokushima Medical Association, diet, exercise
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Midwifery education : now and in the future
Mari Haku

Post Graduate Course of Midwifery, The University of Tokushima, Tokushima, Japan

SUMMARY

Tokushima University has enjoyed a 50-year history of midwifery education, since its initiation
in 19577 Showa 3200 In recent years, nursing education has been transformed into a 4-year univer-
sity course, and universities that include midwifery education in their 4-year education have also
been increasing. However, to successfully completed the required courses in nursing/community
health nursing/midwifery during the 4-year period, the curriculum naturally becomes quite con-
gested. Under these circumstances, students face the situation of not being able to earn a suffi-
cient number of credits to prove that they have' received sufficient diagnostic training during the
intrapartal period and their ability to provide individual care associated with the diagnosis by
assisting in about 10 deliveries”. In each university providing midwifery education, students give
up their holidays to perform clinical training, and the burden placed on midwifery students has
therefore been excessively increasing. In addition, a prolongation of the midwifery clinical train-
ing time considerably affects the nursing/community health nursing curriculum. In this situation,
Tokushima University established the first graduate course of the midwifery program in a national
university for student who aim to become midwives.

In this review, | show the present status of midwives and their present education in Japan and
describe the ideal state of midwifery education in the future while calling for the increased under-
standing and cooperation of many people.

Key words : midwifery education, midwifery, place of birth, history of midwifery
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Myasthenia gravis in Tokushima University : a retrospective study of 101 patients

Naoko Matsui™, Shunya Nakane™, Yasushi Nakagawa™, Takao Mitsui”", Kazuya Kondo™,
Yasumasa Monden™, Toshio Matsumoto™", and Ryuji Kaji™"

HDepartment of Neurology, “™Department of Oncological and Regenerative Surgery, and "Department of Medicine and Bioregu-
latory Sciences, Institute of Health Biosciences, The University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

Thymectomy is an established treatment for seropositived ACh-R antibodies positive]
myasthenia gravid<l MGO in younger patients, but an review described the effectiveness of thymec-
tomy without thymoma remains as uncertain. To investigate the clinical course of MG in associa-
tion with thymus and to develop a better strategy for MG treatment, we reviewed 101 MG patients
who had taken therapies in our hospital between 1986 and 2006.

Recently, late-onset MG patients had increased. A few MG patients without thymoma, in
particular, hyperplasia had good clinical courses after thymectomy. So, we can’t exclude thymec-
tomy from therapeutic options in patients without thymoma.

We should select an appropriate strategy for individual cases, because MG has heterogeneous
characters with in age at onset, thymic changes, and patterns of muscle weakness.

Key words : myasthenia gravist MG[] anti-acetylcholine receptof] AChRantibodies, thymectomy,
late-onset MG
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Present states of paramedic intubation for out of hospital cardiopulmonary arrest present
states and future problems in Tokushima Prefecture

Junji Masuhara™, Seiji Mimura™, Koichi Ishikawa™, Yoshiya Machida™, Masaru Hirai™",
Naoko Ishibashi”®, Takahiko Iuchi™, Tetsuji Kasamatsu™, Osamu Yasuta™, and Hideki Hondo™

Ptano Tobu Fire Department, Tokushima, Japan;~"Department of Emergency and Critical Care Medicine, Tokushima Prefectural
Central Hospital, Tokushima, Japan ;"Kaifu Fire Department, Tokushima, Japan ;"“Anan Fire Department, Tokushima, Japan ;

and "FTokushima City Fire Department, Tokushima, Japan

SUMMARY

Activities of Japanese Paramedics have increased and advanced year by year. Especially,
intubation for OHCPAU out of hospital cardiopulmonary arrestl is approved since July 2004, but it
is necessary to finish the training in Fire-fighter’'s school and intubation practice in hospitals. In
Fire-fighter's school, Paramedics attend lectures and simulation, and in hospital, intubation practice
for patients. Medical-control is the system for keeping the qualities and verification of details in
the scene of pre-hospital medical care. This report discusses the states and problems of para-
medic intubation, practice in hospital, airway management, from the questionnaire survey.

Key words : paramedic, intubation, OHCPAO out of hospital cardiopulmonary arrestl
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Present status of sexual behavior among adolescent encountered at my clinic

Mika Kawano

Kawano Mika Lady’s Clinic, Tokushima, Japan

SUMMARY

I analyzed the chief complaints of 1,600 young people aged 1500 19 consulting my clinic between
September 1, 2001 and December 31, 2005 in order to reduce unwanted pregnancy and sexually
transmitted disease in teenagers.

1. These 1,600 patients comprised about 5% of the patient total at my clinic.

2. About 40% of these adolescents were pregnant, had STDO sexually transmitted diseases(] vaginal
infection or pelvic infection after sexual encounter .

3. The 15.5% of patients with abnormal menstruation had diet-induced amenorrhea .

4. The 65.8% of 149 pregnant patients had artificial abortions and 19.5% delivered.

5. Most[ above 90%[1 of those who delivered consulted my clinic within 12 weeks from 1st date of
last menstrual period. These patients decided to continue the pregnancy during the early
stages of gestation.

6. The 35.5% of STDs involved Chlamydia infection.

To reduce unwanted pregnancy and STD infection, it is necessary to develop a network
among medical institutions, educational institutions, home and community organizations. More-
over, it is important for each of these institutions to prepare a plan to support teenagers. For the
younger generation, it appears necessary that adults provide more substantial sexual education
and information on STD prevention.

Key words : adolescent sexual behavior, STD, pregnancy
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Clinical efficacy of male urethritis treated in Ogura Shinryosho Clinic in Tokushima
City, Japan

Kunihiro Ogura

Ogura Shinryosho Clinic, Tokushima, Japan

SUMMARY

I reviewed on 112 patients with gonococcal urethritis and 292 patients with chlamydial urethritis
consulted on the Ogura Shinryosho Clinic in Tokushima between April, 2000 and March, 2005.
Intravenous injection of 1g Ceftriaxone sodium for one day and 400mg Cefpodoxime proxetil for
seven days were administered to the case which the gonococcal infection was suspected from
examining in an interview and a urinalysis. Four hundred mg Gatifloxacin hydrate or 400 mg
Clarithromycin for seven days was administered to the patient whom non-gonococcal infection was
suspected. After confirmed diagnosis, | administered 200 mg Minocycline hydrochloride for more
seven days. Seven to fourteen days after the medication, | evaluated the effectiveness by the
polymerase chain reaction method using the semen specimen material that was able to inspect the
presence of the male accessory gland infections at the same time. The recovery rate of the gono-
coccal urethritis was 91.8%, and chlamydial urethritis was 64.1%. Two patients of 11201 1.8%0in
the gonococcal urethritis, and 94 patients of 29201 32.2%[1in chlamydial urethritis were withdrawn
on the way of treatment. The recovery rate and the treatment completion rate of chlamydial
urethritis were low because symptoms of chlamydial urethritis were mild or none.

Key words : sexually transmitted disease, gonococcal urethritis, chlamydial urethritis,
male accessory gland infection
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Analysis of standardized mortality ratio in Tokushima Prefecture, Japan : time-related
change during 20 years and administrative area-specific analysis

Hideo Takeda™, Hirokazu Uemura™, Mineyoshi Hiyoshi", Yuji Sano™, and Kokichi Arisawa™

HDepartment of Preventive Medicine, Institute of Health Biosciences, The University of Tokushima Graduate School, Tokushima,
Japan ; and"™Department of Health and Welfare, Tokushima Prefecture, Tokushima, Japan

SUMMARY

To elucidate the mortality characteristics of Tokushima Prefecture, the authors analyzed the
time-related change in the standardized mortality ratio 0 SMRO of cause-specific death and organ-
specific cancer death during 1983-2002, and administrative area-specific SMR during 1993-1998 and
1999-2002. The gender-and 5-year-age-specific and cause-specific death rates in the entire Japa-
nese population were used as the reference mortality, and the population of sex-and-5-year-age-
specific category in the census year(] 1985, 1990, 1995 and 20000] was used as the population of
Tokushima Prefecture. Interval estimation of SMR was performed by the exact method, assum-
ing that the number of deaths followed the Poisson distribution. In the analysis of each year from
1983 to 2002, the SMR of diabetes mellitus markedly increased from the mid 1990’s, suggesting the
changes in the environmental factors. The SMR of bronchitis, emphysema and asthma was
constantly high during the 20 years. In the administrative area-specific analysis, the SMR of
diabetes was high in Tokushima and Naruto for both men and women. With regard to malignant
neoplasms, the SMR of esophageal cancer was constantly low, while that of liver cancer was
constantly high over the 20 years. The SMR of esophageal cancer was low among men in
Tokushima and Anan, and among women in Kamojima, while that of liver cancer was high among
men and women in Tokushima and among men in Anan. These characteristics were consistent
over the recent 10 years, suggesting the involvement of area-specific factors.

Key words : diabetes, esophageal cancer, geographic distribution, liver cancer, standardized mor-
tality ratio, time trend
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(1O Cortactin, an actin binding protein, regulates GLUTO
translocation via actin filament remodeling
Hossein Nazari, Akira Takahashi, Nagakatsu Harada,
Masayuki Nakano, Yutaka Nakaya
O Department of Nutrition and Metabolism, Institute

of Health Biosciences, The University of Tokushima
Graduate School, Tokushima, Japan.O
Kazuhiro Kishi, Yousuke Ebinal Division of Molecular
Genetics, Institute for Enzyme Research, The Univer-
sity of Tokushima, Tokushima, Japan(]
Nicholas J. G. Webster(d Department of Medicine, Uni-
versity of California and The Medical Research Serv-
ice(d

Insulin regulates glucose uptake into fat and skeletal
muscle cells by modulating the translocation of GLUTO
between the cell surface and interior. We investigated a
role for cortactin, a cortical actin binding protein, in the

[

actin filament organization and translocation of GLUTO
in Chinese hamster ovaryl] CHO GLUTO mycOand L3
GLUTO myc myotube cells. Over expression of wild
type cortactin enhanced insulin stimulated GLUTO myc
translocation but did not alter actin fiber formation. Con-
versely, cortactin mutants lacking the Src homology(
00 SHO Odomain inhibited insulin stimulated formation of
actin stress fibers and GLUTO translocation similar to
the actin depolymerizing agent Cytochalasin D. Wort-
mannin, genistein, and a PP analog completely blocked
insulin induced Akt phosphorylation, formation of actin
stress fibers and GLUTO translocation, indicating the
involvement of both PI10- K/Akt and the Src family of
kinases. The effect of these inhibitors was even more
pronounced in the presence of over expressed cortactin
suggesting that the same pathways were involved.
Knockdown of cortactin by siRNA did not inhibit insulirt
induced Akt phosphorylation but completely inhibited
actin stress fiber formation and glucose uptake. These
results suggest that the actin binding protein cortactin
is required for actin stress fiber formation in muscle
cells and that this process is absolutely required for
translocation of GLUTO- containing vesicles to the plasma
membrane.
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English Session

O O Reconstructed three dimensional computed tomog
raphy of cervical foraminal spondylotic stenosis
Department of Orthopedic Surgery, Mitoyo General
Hospital
A. Nagamachi, H. Yonezu,
K. Adachi, K. Inoue,
K. Suganuma, T. Endo

Background Context(] Three dimensionalJ(3 DOmorphol-
ogy of cervical neural foramen is essential to perform
surgery with safety and certainty in foraminal spondylotic
stenosis. Evaluation for cervical neural foraminal steno-
sis in axial, sagittal and oblique reformatted computed
tomography] CTOimaging is available. There is, however,
no information about reconstructed} D CT imaging of
cervical neural foramen.

Purposel] We successfully reconstructed? D images of
cervical neural foramen to evaluate the shape and volume
in patients with cervical spondylotic radiculopathy.
Patient SampleO Thirty six patientsd1] male and [T
femaleOwith cervical spondylotic radiculopathy partici-
pated in this study. Their ages ranged from [J to [TJ
years, with a mean age of[TJ years.

Methods Noncontrast cervical spine CT images at neu-
tral position were obtained with a GE LightSpeed CT
scanner with slice thickness of O TImm at O0Imm in-
terval.3 D images of each neural foramen from Q3 0 to
@3 0O levels on both the right and left sides were recon-
structed in a workstation.[} D structures of the neural
foramen were optimized and stored in digitized form to
calculate volume by removing the bony structures from
the cervical spine in the workstation. Foraminal shape

was classified into normal, superior, inferior, proximal,

distal and whole according to the site of stenosis.
Results(] A total of (ITJ neural foramens were recon-
structed. At the level of @30, the number of neural
foramen classified into normal was[1J, superior was [,
inferior was[TJ, proximal was [0, distal was O and whole
was O. At the level of 03[, normal was 1], superior
was [, inferior was[TJOproximal was [, distal was [0 and
whole was 0O . At the level of G} 0, normal was[T], supe-
rior was O, inferior was[T], proximal was 0, distal was
0 and whole was 00 . At the level of 03 O, normal was[1J,
superior was O, inferior was[T], proximal was[T], distal
was 0 and whole was[1]. At the level of 3} O, normal
was[l], superior was O , inferior was[1J, proximal was [,
distal was 00 and whole was [0 .

At the level of 03} 0O, the mean volume of normal neural
foramen was O cm’, superior was O Lcnm’, inferior
was O Ment’, proximal was O cm” and distal was
O0™cm’. At the level of 30O, normal was OO e,
superior was O e, inferior was OMITlcm’, proximal
wasO M e, distal wasO I em” and whole wasOMI et
At the level of 03 O, normal wasOMI Icnt’, superior was
O Oen, inferior wasOMI e, proximal wasO M e,
distal was OITcm” and whole was O0TOcm’. At the
level of @3 O, normal wasOMI e, superior wasO M LcenY,
inferior wasOMT cn, proximal wasOMT Hent’, distal was
O Oem” and whole wasOMIent. At the level of 03O,
normal was O Hcn, superior was DM Tcm’, inferior
wasOM Tem’, proximal wasOM Oen, distal wasO I ey’
and whole wasO I Teny.

Conclusions The incidences of stenotic neural foramen
at @3 0 and 3 O levels were higher than those of other
levels. The volume of normal neural foramen was almost
equal at all levels except the @3 [0 level. The volume of
stenotic neural foramen was almost [(1J% of normal
neural foramen. This study clearly demonstrated that
reconstructed @ D CT images of cervical neural fora-
men are useful for a quantitative evaluation of the shape
and degree of stenosis in cervical foraminal spondylotic

stenosis.

O O Cervical spondylolysis in a judo player. A case
report and biomechanical analysis



Department of Orthopedic Surgery, Kurobe City
Hospital, Kurobe, Japan
Takahiro Sasa, Yusuke Yoshizumi,
Koichi Imada, Masato Aoki,
Tomoya Terai, Tomofumi Koizumi,
Spine Research Center, University of Toledo and
Medical University of Ohio, Toledo OH.
Vijay K. Goel, Koichi Sairyo

BackgroundO Cervical spondylolysis although not a
common spinal disorder, can occur in sports players.
Presently, the exact pathology, natural history and biome-
chanics are not known. Thus, treatment strategies of
this disorder in sports players are in controversy. In
order to treat andlor advice patients with cervical spon-
dylolysis, the cervical spine biomechanics with this
disorder should be understood.

HypothesisO Cervical spondylolysis may cause hyper-
mobility and increased stresses at the affected level of
the disc.

Study DesignJ A case report and biomechanical study
using0D finite elementd FEO model.

MethodsO A case of (T} year old boy judo player is pre-
sented. The patient presented with occipital and upper
neck pain. Plain radiographs, reconstructed CT scan and
MRIs of this patient were reviewed. Biomechanically,
stress distributions were analyzed in response to[TJIIN
axial compression andJIINmM moment in flexion, exten-
sion, lateral bending, and axial rotation using a FE model
of the intact ligamentous C3} 01 segment. Bilateral
spondylolysis was created in the model at 1. The stress
results from the bilateral defect model were compared
to the intact model predictions.

Resultsd Plain radiographs showed bilateral 1 spondy-
lolysis, and grade | spondylolisthesis. MRI showed mild
disc degeneration at GJTJ. With conservative treatment,
the symptom disappeared. In the spondylolysis model,
the maximum Von Mises Stresses at G110 increased in

all cervical spine motions, as compared to the intact case.

For example, in axial rotation, the stress increase was
O3 fold as compared to the intact. In terms of range of
motion at 17, it increased in the spondylolysis model
as well. Again, during the axial rotation the increase in

[

motion wasI fold when compared to the intact.
Conclusions Cervical spondylolysis could cause biome-
chanical alterations, especially in axial rotation, leading
to increased disc stresses and range of motion.

O O Lumbar vertebral blood flow measured on dynamic
MRI and bone mineral density in postmenopausal
osteoporosis patients

Department of Orthopedic Surgery, Mitoyo General
Hospital

K. Suganuma, A. Nagamachi,

H. Yonezu, K. Adachi,

K. Inoue, T. Endo

Background contextd The relationship between bone
marrow blood flow and bone mineral density has not
been clarified.

Purposel] The purpose of this study is to investigate the
relationship between lumbar vertebral blood flow meas-
ured on dynamic MRI and bone mineral densitydd BMD[]
Patient sample] A total of ([J postmenopausal osteopo-
rosis patients participated in this study. Patients with
osteoporotic vertebral fracture of the lumbar vertebrae
were not included in this study. Their ages ranged from
[0 to[M] years, with a mean age of [TI[ years.

Methods[ AlIT] patients underwent MR imaging of the
lumbar spine with a0+ T unitd GE Twinspeedd and a
spinal surface coil. The examination protocol included
sagittal fast spoiled gradient echo imagingd SPGRO

before and after intravenous gadopentetate dimeglumine
0 Gd DTPALD application. A bolus of OImITkg of body
weight was injected manually at a rate of UmlIsec and
followed by a rapid (Oml saline flush. Scan parameters
on pre and post contrast acquisitions were identical.
Dynamic examinations of Gd DTPA induced enhance-
ment were performed with T3 weighted SPGR and
following parametersOT TN repitition time msecl
echo time msec[] a 90°flip angle, alTT1x [TT] matrix, alTlcm
field of view and a mid sagittal 0 mm section thickness.
For a total time of (IT] seconds, the SPGR sequences
were repeated every[T] seconds.

Signal intensity values were measured in operator-



r

defined regions of interestl] ROIO The ROIs covered
whole vertebral bodies, starting from the subchondral
bone inside the cortex. Signal intensity was measured at
the L, L and LO vertebral bodies. The signal intensity
values derived from the ROIs were plotted against time
as a time intensity curve. The baseline value for signal
intensity] Sl....[Jwas defined as the signal intensity from
the first image. The maximum signal intensityD Slm.[
was defined as the peak enhancement value. The contrast
enhancement rise timd] T...Owas defined as time between

Slsse @and Slrax. The peak enhancemant percentage] PEP,

0 Slnag Slbased Slease [ [TT1%0and enhancement slope 0 ES,
Slmax Sloasel] Tre Jfor each ROIs were calculated.
BMD of the L, LI and LJ was measured by using dual
X ray energy absorptiometory’] DXA Regression analy-
ses of the relationship between BMD and PEP, and
BMD and ES were performed. A p value less than O
was considered statistically significant.
Results(] The time intensity curve showed steep increase

in signal intensity after administration of Gd DTPA
within the first (13 (1J seconds. Signal intensity showed
slow decrease within O minutes after the Sln.. PEP
showed wide variation with the mean PEP of L, LO and
L wereIT1M%,[T1M% and[T1[M%, respectively. ES also
showed wide variation with the mean ES of L, L0 and
L0 wereOMH,0[0 and O, respectively. There was no
statistically significant relationship between BMD and
PEP, and BMD and ES, however, tendency that BMD
increased as PEP increased and BMD decreased as ES
increased were observed.

Conclusions[d There was not strong correlation between
lumbar vertebral blood flow and BMD in the present
study. However, tendency that BMD increased as PEP
increased was observed. These results may suggest that
the volume of vascular bed in the lumbar vertebral body
enlarges as bone mass decreases in postmenopausal os-

teoporotic patients.
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