2022 Akita University Faculty of Medicine Syllabus

Category oooom

O
Course Title 0 ophthalmology
Eligible Students [ grade 4 Related Course
Code O 71633022
Schedule O week 70 week 10

u

Credits 1

1. Lead Instructor

Takeshi Iwase  (Professor, Department of Ophthalmology Akita University Hospital, 6164)

2. Instructors

Takeshi Iwase  (Professor, Department of Ophthalmology Akita University Hospital, 6164)

Sanae Abe  (Assistant Professor, Department of Ophthalmology Akita University Hospital, 6167)
Ryoma Kamada  (Assistant Professor, Department of Ophthalmology Akita University Hospital, 6167)
Syungo Nishiyama  (Medical Doctor, Department of Ophthalmology Akita University Hospital, 6167)
Yusuke Saito  (Medical Doctor, Department of Ophthalmology Akita University Hospital, 6167)
Koichi Hayakawa (Part-time Lecturer, Akita Kousei Medical Center)

Tsutomu Yasukawa  (Part-time Lecturer, Department of Ophthalmology Nagoya City University Hospital)

Chie Iwase  (Part-time Lecturer, Department of Ophthalmology Nagoya University Hospital)
Masaya Iwakawa  (Part-time Lecturer, Minami Akita eye clinic)

Noriko Sato (Part-time Lecturer, Nabechima eye clinic)

Hiroki Kaneko  (Part-time Lecturer, Department of Ophthalmology Nagoya University Hospital)
Takako Matsui (Part-time Lecturer, National Center for Child Health and Development)

Hiroyuki Uchiyama  (Part-time Lecturer, Uchiyama eye clinic)

Toshiyuki Fujiwara  (Part-time Lecturer, Ito eye clinic)

3. Course Description Outline(Course Objectives)
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Understand the structure and function of the eye / visual system, the symptoms, pathophysiology, diagnosis and treatment of eye /

visual system diseases.

gioooobooooboobooooboao
g20000000000000000000O0
g300o00oooooooon
g400000000000DOOOODOODOOOO
gsooooboobooooobooooboboooooboooooobooobooonoan
ge0OO00OO000O0O0O0DbOO0OO0OO0ODbOOOO0OOOobOOO0o0oOn
g700000o0bo0oobooboboooooooon
ggooooooooooooboboooooboog
gotoooboooobobooboobooooboboboooboOonbn
gioooobooooobooboooooboooooo
olnoooooboooooboobooooooooooo
groogbooooboboooobooobooono
opooobooboomoooboooooooboooooon
oi40o00b0o0ooooboboboobooboooonbooDbn



osoo0oobooooboooooo0oooobo0oooDon
il 0OoOobo0oooobooooooobon

(1) Explanation of the structure and function of the eye and adnexa.

(2) Explanation of the mechanism of receiving visual information and the conducting pathway.

(3) Explanation of the mechanism of eye movement.

(4) Explanation of the functions of light reflex, vergence reflex, and corneal reflex.

(5) Basic ophthalmologic examination (visual acuity examination, visual field examination, slit lamp microscopic examination,
intraocular pressure examination, fundus examination)

(6) Explanation of pathophysiology of refractive error (myopia, hyperopia, astigmatism) and accommodation disorder.
(7) Explanation of symptoms, diagnosis and treatment of infectious keratoconjunctival disease.

(8) Explanation of the etiology, symptoms, diagnosis and treatment of cataract.

(9) List glaucoma hospitals and explain their pathogenic mechanism, symptoms and treatment.

(10) Explanation of symptoms, diagnosis and treatment of rhegmatogenous retinal detachment.

(11) Explanation of changes in the fundus due to diabetes, hypertension and arteriosclerosis.

(12) Explanation of the etiology, symptoms, diagnosis and treatment of uveitis.

(13) Explanation of the cause, symptoms and diagnosis of optic neuritis (symptom) and papilledema.

(14) Explanation of symptoms of chemical damage caused by alkali and acid and emergency first aid.

(15) Explanation of symptoms, diagnosis and treatment of retinal vein occlusion and arterial occlusion.

(16) Explanation of symptoms, diagnosis and treatment of retinoblastoma.

. Textbook/Reference Books
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. Assessment
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Evaluate based on attendance rate and mini-examination.

. Out of Class Study/Message
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Prepare with reference books according to the lecture contents listed.

After the lecture, review each person for the mini-examination.



Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

5/22
(Sun)

Lecture

Theme: OO OOOODO 10 Retinal vitreous diseases 1
000000000000000000000000000OOn
0000000000000 000D000O000000O0O
000000000000 00000000000000000n
0000000000000 00000000000000000
00000000000 0000D000000O0000000O0
00000000000 000000000000000000
gooDoOoooooOooooDbOooooDooooDoooooon
00000000000 00000D00000OD0O0OOoonn
00D000000000000000D0000000000000
0000000000000 00000000000000000
00D0000000000000000000000000000
0000000000 0000000000000000000
000000000000 000000000000000000
goooooooooood

ooooo

ooooooo

ooooooo

oooooooo
oooooooo
oooooooooo
ooooooo

ooooo

ooooo
ooooooooooboboooo

Retinal vitreous disease accounts for more than half of blindness in
Japan, and understanding of retinal vitreous disease is important for
maintaining good visual function.

Typical diseases include retinal detachment from retinal tears, retinal
pigment degeneration that causes night blindness and is intractable, di-
abetic retinopathy that is a complication of diabetes, and retinal vein
occlusion that causes bleeding due to arteriosclerosis, retinal artery oc-
clusion that develops due to obstruction of retinal blood vessels, viral
retinal disease that develops due to virus and causes rapid deterioration
of vision, retinopathy of prematurity that develops in premature infants
and leads to blindness if not treated immediately and so on. In addition,
the macula has the greatest effect on visual acuity in the retina, and if
this area is damaged, the size of the lesion is small but the visual acuity
deteriorates significantly. There are macular holes that form circular
holes in the macula, epiretinal membranes that have a thin film on the
macula, age-related macular degeneration, which is increasing in Japan
with the westernization of the diet, and similar diseases. The patho-
physiology of these various retinal vitreous diseases will be explained.

Retinal detachment

Retinitis pigmentosa

Diabetic retinopathy

Retinal vein occlusion

Retinal artery occlusion

Viral retinal disease

Retinopathy of prematurity

Macular hole

Epiretinal membrane

Age-related macular degeneration and similar diseases
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The existence of various retinal vitreous diseases is explained in Retinal
vitreous disease 1. In modern times, new treatment methods including
surgical treatment have developed due to the background of deepen-
ing understanding of the pathophysiology of diseases. I will explain
the transition of treatment for the following diseases and modern treat-
ment.

Retinal detachment

Retinitis pigmentosa

Diabetic retinopathy

Retinal vein occlusion

Retinal artery occlusion

Viral retinal disease

Retinopathy of prematurity

Macular hole

Epiretinal membrane

Age-related macular degeneration and similar diseases
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Theme: 0 000 OO OODOO Eyelid disease, lacrimal
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The eyelids not only cover the top and bottom of the eyeball, but also
play an important role, such as being involved in the formation of facial
expressions as part of the face. In addition, the eyelids contain the
meibomian glands inside and supply the tear fluid with an oil layer.
The lacrimal apparatus consists of the lacrimal glands and the lacrimal
duct. The lacrimal gland supplies the liquid phase, which is the main
component of tear fluid. Tear fluid is excreted from the canaliculi to the
lacrimal sac and nasolacrimal duct after moistening the surface of the
keratoconjunctiva by the blink of the eyelid. In this way, the eyelids and
lacrimal apparatus interact with each other to protect the surface of the
eye. In this lecture, we will explain the symptoms, laboratory rights,
and treatment of the structure and function of the eyelids and lacrimal
apparatus, as well as congenital and acquired diseases.
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At the beginning, I will explain the importance of ophthalmology, es-
pecially that many of the major causative diseases of physical disabili-
ties in vision are retinal diseases, and then the physiological functions
of the retina and the pathophysiology of typical diseases such as age-
related macular degeneration. Next, I will consider the problems (un-
met needs) in actual clinical practice with students, and then consider
the need for further elucidation of pathological conditions and devel-
opment of new treatment methods. Then, I will introduce the topics
of clinical research from the current basic research. Finally, recently,
artificial intelligence (AI) has become the third boom, and even in the
medical industry, trials of automatic diagnosis by image recognition,
analysis of big data of electronic medical records, support of medical
work using communication robots by voice recognition are being put
to practical use. In the future, medical association would lose their ex-
istence value in terms of accuracy and processing speed only by simple
tasks performed by Al, so it will be required to foster Creativity and
Hospitality that are not found in human-like Al Lectures will be given
with the goal of giving medical students the opportunity to think about
these things and helping to develop future-type doctors.
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The conjunctiva and cornea have a biological defense function against
bacteria, viruses, antigens, etc., which are important components on the
surface of the eyeball. If this defense function is broken, it causes in-
fectious diseases and allergic diseases, and presents various symptoms
and laboratory findings. In this lecture, we will mainly focus on the
treatment of keratoconjunctival infections and allergic diseases.
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Glaucoma

Glaucoma is an important disease because it is the leading cause of
blindness in Japan. Since the prevalence of this disease increases with
age, the number of patients will increase with the aging of the popula-
tion, and the diagnosis and treatment of this disease is socially impor-
tant.

The classification of glaucoma is as follows

1. Primary glaucoma

Primary open-angle glaucoma (broad sense)

Normal tension glaucoma

Primary angle-closure glaucoma

2. Secondary glaucoma

3. Pediatric glaucoma

Symptoms of glaucoma include ocular pain, headache, foggy vision,
and visual field defects. The tests that are necessary for diagnosis in-
clude examination using slit lamp microscope, intraocular pressure test,
corner angle mirror test, fundus test, and visual field test.

The main treatment for glaucoma is intraocular pressure lowering,
which includes drug therapy (eye drops), laser therapy, and surgical
treatment.

Classification of Glaucoma Drugs (Ophthalmic Drugs)

. cholinergic agonists

. adrenergic agonists

. beta-blockers

. prostaglandins

. carbonic anhydrase inhibitors

. alpha-blockers

. Alpha 2 agonist
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Cataract is one of the most popular and serious diseases that cause vi-
sion loss in the elderly.

In this lecture, we will start with the anatomy and physiology of the
lens, explain various lens diseases including special cataracts, and learn
how to examine and treat them.
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Uveitis is important in uveal disorders. I will explain uveal disorders
focusing on sarcoidosis, Vogt-Koyanagi-Harada disease, and Bechet’s
disease, which are important in the diseases that cause uveitis, general
remarks on uveitis, origin of each uveitis disease name, causes and epi-
demics, subjective symptoms, ophthalmic findings, diagnostic meth-
ods, and treatment (local / systemic treatment). I will explain about
acute retinal necrosis, which is related to Akita University.
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Visual function is assessed not only by visual acuity but also by various
ophthalmic tests. In this lecture, we will learn about visual field, color
vision, and light vision and their evaluation methods from among the
various types of visual function tests.

O In recent years, as digital devices such as computers, smartphones,
and tablets have widely penetrated our lives, the number of patients
complaining of eye strain and “smartphone presbyopia” has been in-
creasing. In this lecture, we will discuss the causes of eye strain, the
physiology of the pupil and how to observe the pupil, and diseases that
cause abnormalities in the pupil.

Visual field
Color vision
Light vision
Ocular fatigue
Pupil

Translated with www.DeepL.com/Translator (free version)
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Laboratory tests are necessary for diagnosis. Blood samples, urine sam-
ples, and electrocardiograms ordered by the internal medicine depart-
ment are performed in the clinical laboratory. In the case of diabetic
patients with ophthalmoplegia, blood and urine samples and imaging
studies such as CT or MRI are required.

Ophthalmological examinations are rarely ordered by the clinical lab-
oratories and are performed in the ophthalmology outpatient clinic, so
they are not often seen.

However, there are more than 50 types of tests. In this lecture, I will
explain how tests are performed and what the results are, focusing on
the main points so that they will be useful in clinical assignments.

Visual acuity test (naked eye acuity test and corrected visual acuity
test)

Refraction test (subjective and objective refraction test)
Lacrimal fluid examination

Intraocular pressure test

Fundus examination (photograph and OCT)

Visual field test, color vision test, light vision test
Adjustment test, pupil test

Eye position test

Eye movement test

Binocular function test
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With the progress of science and technology in recent years, technolo-
gies such as regenerative medicine, Al, and VR are being applied more
and more to the treatment of the retina.

1. Cutting edge for surgical treatment of retinal diseases

First, I will show the basic flow of current retinal vitreous surgery, and
then introduce the latest topics of surgical treatment for retinal diseases
with surgical videos.

2. Artificial vision

Next, I would like to explain the mechanism and future potential of the
artificial visual system developed for the severely visually impaired. In
addition, I will explain the role of the eye as a sensory organ and the
retina in it.

3. Heads up Surgery and Robotics

Finally, I introduce the Heads up Surgery, which is a vitreous surgery
performed while wearing goggles and looking at a 3D monitor without
looking into the microscope, reconsidering the stereoscopic vision that
is the basis of the modern VR world, and this surgery I would like to
talk about the possibilities of this and the near future of ophthalmic VR
surgery combined with Robotics.

Toshiyuki
Fujiwara
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It has been said that the eye is an expression of the central nervous
system, the autonomic nervous system, and cerebral nerve function.

In this lecture, I will introduce not only the examination and testing
of the eye itself, but also the importance of being constantly aware of
intra-orbital and intracranial diseases behind the eye that we cannot
see directly from the results of the examination and testing, as well as
diseases that need to be treated urgently.

What do we need to consider in the small organ of the eye? The goal is
to acquire knowledge that will be useful in the future.
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Tissue changes and depth of penetration in the eye caused by chemical
trauma vary depending on the type and concentration of the chemical.
Learn about the severity and prognosis of ocular chemical trauma and
what to do in an emergency.

Syungo
Nishiyama
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