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English Textbook for Clinical.Medicine * Introduction

In 1995, China recruited overseas medical students of full English teaching for the first time. Up to
2015, more than 40 institutions enrolled overseas MBBS (Bachelor of Medicine & Bachelor of Surgery)
students. The number of MBBS institutions and overseas students are continuously increasing. At the
meantime, medical colleges’ application for bilingual or full English teaching in different size and range
in five-year and long-term professional clinical medicine teaching results to increasingly demand for a
set of practical, systematic and high-qualified English teaching material.

In order to meet the teaching needs and to implement the regulations of relevant documents issued
by Ministry of Education including “Some Suggestions to Strengthen the Undergraduate Teaching and
to Improve the Teaching Quality” and “Interim Provisions on Quality Control Standards of International
Medical Undergraduate Education (English teaching)”, as well as to standardize and improve the qual-
ity of the bilingual teaching and English teaching of the five-year, long-term and international students
(MBBS) of clinical medicine in China’s higher medical colleges so as to promote the healthy and order-
ly development of medical bilingual teaching and international students education and to improve and
standardize the system of English clinical medicine textbooks, after full investigation, People’s Medical
Publishing House (PMPH) held the writing discussion meeting of English textbook for clinical medi-
cine department of national colleges and universities in 2015. After the repeated demonstration in and
after the meeting, PMPH ultimately determined to organize the compilation of a set of national planning
English textbogks which are suitable for China’s actual clinical medicine teaching of medical colleges
and universities. This set will be published as spring and autumn textbooks of 2017.

This set of English textbooks meets the overall requirements of the Ministry of Education and Na-
tional Health and Family Planning Commission, the editorial committee includes the experts from major
medical colleges and universities as well as teaching hospitals, the main features are as follows:

1. Textbooks compilation is started to meet the teaching needs, extensive and deep research and
demonstration are conducted across the country, the main target readers, the model and subject of com-
pilation and selection conditions of authors are scientifically designed in accordance with the reference
of domestic and foreign medical personnel training model and experience in teaching materials.

2. Adhere to the teaching materials compiling principles of “three foundations, five characteristics,
and three specialties” and “multi-level demonstration”, the organization of English teaching experts
with rich experience from major medical schools and teaching hospitals ensures the high quality of pub-
lication.

3. In order to ensure the accuracy and standardization of English expression, most of the textbooks
are modeled on original English textbooks, and adapted based on national syllabus and main content of
the eighth round of clinical medicine textbooks which were published by PMPH, fully reflecting the sci-
entificity, authority, applicability and practicality.

4. All aspects of teaching materials are arranged reasonably, based on original textbooks,the chapter
summary, key terms (English and Chinese), review questions, and recommended readings are added to
promote students’ independent learning in accordance with teaching needs and the characteristics of the
target readers.

This set of English textbooks for clinical medicine includes 38 species which are among *“13th Five-
Year” planning textbooks of National Health and Family Planning Commission, and will be all pub-
lished in 2017.
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Preface

With the rapid improvement of medical education

and intensive international exchanges, more and

more medical students chose to study abroad after .

receiving their undergraduate education. In order to
evaluate the results of standardized training of resi-
dents, some residents take the exam of International

Basic Science and Clinical Sciences Assessment for

Ophthalmologists. H(‘)wever, there is no appropriate
textbook of ophthalmology written in English pub-
~ lished in China. Furthermore, more and more for-
eign students come to China for medical education,
including ophthalmology. They also need a well-
designed ophthalmology textbook. These urgent
demands for a high-quality textbook of ophthalmol-
ogy have been noted by People’s Medical Publishing
House and experts in ophthalmology are invited to
edit this textbook.

The present book is edited according to syllabus
and based on Essentials of Ophthalmology published
by Saunders. The first four chapters are general
description of ocular anatomy, physiology, and em-
bryology, basic optics, ocular pharmacology, and eye
exam. These chapters are essential for a better under-
standing of eye diseases. The other 12 chapters focus

on neuro-ophthalmology, pediatric ophthalmology
and strabismus, orbit, lids and adnexs, conjunctiva,
sclera, cornea, uveitis, glaucoma, lens, vitreous and
retina, respectively. In these chapters, the definition,
etiology, symptoms, signs, evaluation, management
and prognosis of each common ocular condition are
briefly described. The clinical features of some eye
diseases with respect to Chinese patients and well-
confirmed information have been added to certain
chapters. Furthermore, a number of illustrated and
colored photographs are added to make them more
impressive. Tables are also added to make differential
diagnosis, clinical features and drugs’ effectiveness
easier for understanding and remembering.

At the end of each chapter, summary of the chap-
ter, important terminology, review questions and
suggested readings and websites were added. These
materials may further help medical students under-
stand the essential topics discussed in the chapter.

We hope that this book will be helpful for both
medical teachers and medical students.

Peizeng Yang Yizhi Liu
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CHAPTER ONE

Ocular Anatomy, Physio
and Embryology

Introduction

The eyes function like cameras: images are focused
" by a “lens” (the cornea and lens) on to the “film”
(photo-receptors which are special light receptors in
the retina). The visual pathway (see Ch. 5) transmits
these images to the brain where they can be inter-
preted or “seen.” Knowing basic ocular anatomy,
physiology, and embryology is important for under-
standing how this complex organ works and how it

can be affected by disease.

Basic Ocular Anatomy and
Physiology

The eye is a delicate sense organ that is surrounded
by specialized structures and protected by the bony
orbit, soft tissues, and eyelids. The globe itself is
composed of three primary layers or “coats”: the
sclera, the uvea, and the retina. Anteriorly, the cornea
covers the central area of the eye, and the conjunc-
tiva covers the sclera. The iris, the ciliary body, and
the choroid constitute the uvea. The crystalline lens
separates the anterior and posterior chambers from
the vitreous body. The optic nerve transmits images
from the retina to the brain (Figure 1-1).

&

ORBIT

The orbit is a bony cavity that protects the eye. The
volume of the adult orbit is approximately 30ml. The
orbit has four sides composed of seven bones (Table
1-1; Figures 1-2 and 1-3).

TABLE | -1
B m :‘- I_'im . .’.-“. o . : 3 ; A‘ ; _._z-‘ icture .1.‘ :
Roof Sphenoid (lesser  Lacrimal gland fossa
wing) Trochlea
Frontal Supraorbital notch (medial)
Lateral Sphenoid Lateral orbital tubercle of
wall (greater wing) Whitnall
Zygomatic Strongest orbital wall
' Lateral orbital rim at
equator of globe
Floor Maxilla Contains infraorbital nerve
Palatine and canal
Zygomatic Forms roof of maxillary
sinus
Medial Sphenoid Lacrimal sac fossa
wall - Maxilla Adjacent to ethmoid and
Ethmoid sphenoid sinuses
Lacrimal Posterior ethmoidal
foramen
Weakest orbital wall

The orbit contains a number of apertures that
transmit vital nerves and vessels to the eye and sur-

rounding tissues. The three major apertures are:
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Dura

Optic nerve

FIGURE 1-1
Basic anatomy of the eye.

Supraorbital Zygomaticotemporal
foramen . foramen
Frontal  Optic Superior Zygomatic
bone canal orbital bone

fissure

Nasal Lacrimal | Infraorbital Zygomatico-
bone bone foramen orbital facial
fissure foramen
Ethmoid Maxillary Sphenoid
bone bone bone
FIGURE 1-2

Bony anatomy of the orbit in frontal view.

Conjunctiva

Posterior chamber

Schlemm’s canal

Ciliary body

~1. Superior orbital fissure: located between the

orbital roof and lateral wall, the superior orbital
fissure separates the greater and lesser wings of
the sphenoid, and transmits cranial nerves (CN)
II1, IV, V,, and VI, the superior ophthalmic vein,
and sympathetic fibers to the iris dilator muscle.

2. ;Optic canal (orbital foramen): contained within
the lesser wing of the sphenoid, the optic canal
is 10mm long and transmits the optic nerve (CN
IT), ophthalmic artery, and sympathetic nerves to
the ocular and orbital blood vessels.

3. Inferior orbital fissure: bordered by the maxillary
bone (medially), zygomatic bone (anteriorly),
and the greater wing of the sphenoid (laterally),
the inferior orbital fissure transmits CN V,, the

zygomatic nerve, and inferior ophthalmic vein.

Orbital vasculature

The ophthalmic artery, which is the first branch of
the internal carotid artery within the skull, gives rise
to the arterial system (Figure 1-4), consisting of the:
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Frontal nerve
Lacrimal nerve

Superior orbital —
fissure

Superior ophthalmic vein
Nasociliary nerve

Oculomotor nerve
(CNB, superior division)

Abducens nerve (CN6)

”

Inferior orbital
fissure

Minor arterial circle of iris

Maijor arterial circle of iris
Conjunctival

P -

Anterior
ciliary

Vessels of vessels

ciliary body

Choroidal vessels

Retinal vessels

vessels

Vortex vein

Long posterior
ciliary artery

Short posterior
ciliary arteries
Dural vessels
Central vessels

of retina Pial vessels

FIGURE 1-4

Vascular supply to the eye. All arterial branches originate
with the ophthalmic artery. Venous drainage is through the
cavernous sinus and the pterygoid plexus.

Trochlear nerve (CN4)

Maxillary nerve (CNV,)

Pterygopalatine
ganglion nerve

Pté&goid nerve

- Inferior ophthalmic vein

Optic nerve (CN2)

Ophthalmic artery

Oculomotor nerve

~ (CNB3, inferior division) FIGURE 1-3

< Orbital apex, superior and
inferior orbital fissure. MR,
medial rectus; IR, inferior
rectus; LR, lateral rectus; SR,
superior rectus; L, levator;
SO, superior oblique. Note
L that the trochlear nerve lies
outside the muscle cone.

1. Central retinal artery, which enters the optic
nerve behind the globe and supplies blood to the
inner two-thirds of the retina. n

2. Posterior ciliary arteries: the long posterior cili-
ary arteries supply the anterior segment while the
short posterior ciliary arteries supply the choroid
and the optic nerve head.

The venous system consists of:

1. The superior and inferior ophthalmic veins,
which drain the superior and inferior vortex veins
in the choroid, travel through the superior and
inferior orbital fissures, respectively, and empty
into the cavernous sinus.

2. The central retinal vein, which emerges from the
optic nerve behind the globe and joins the oph-

thalmic veins.

Orbital innervation

Sensory innervation of the orbit is provided by
branches of the trigeminal nerve (CN V):
1. Ophthalmic division (V,): this has three branches:
* The nasociliary nerve, which enters the orbit
within the annulus of Zinn and branches to

form short and long ciliary nerves. The short




