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Preface

The anterior chamber angle is formed in the inner part of corneosclera. Though it is very small, its
structure is accurate and complex. The angle is important for eye function. The malformation and disfunc-
tion of this part may cause blindness. So, the examination of anterior chamber angle is an essential routine
for clinical ophthalmologists. For example, in certain cases of congenital glaucoma, whose humoral excre-
tory system had not developed at all, to perform a goniotomy in such cases is very venturous and can not be
sure of success. Any appropriate operation should be decided after the examination of the anterior chamber
angle. The classification of glaucoma is mainly based on the fingings of this examination. Recession of
chamber angle and scparation of ciliary body may be omitted in the diagnosis of bulbar contusion. Only by
the examination of anterior chamber angle, can these signs be found. And then, take notice of occurrence
of glaucoma for treating it at a right time. Some cases of siderosis are very difficult to be determined under
the slit-lamp, but the yellow reflex of cornca can be seen clearly by the use of the gonioscope (bottlestyle).
This sign is a forcible evidence for the diagnosis of bulbar siderosis. 1 began the examination of anterior
chamber angle wiih Koeppe’s lens and a portable slit lamp since 1950 under the direction of professor Zhang
Wenshan. It is very difficult to record the pathologic  changes of the anterior chamber angle with draw-
ing. Since 1978, I made usc of Koeppe’s lens and Kowa’s portable fundus camera to take the pictures of an-
terior chamber angle with success. A modified gonioscope in bottle-style was used in the examination and
photograph, which achieved good results. Most of the pictures of this atlas were taken with this medified
apparatus, while a few of noted ones were taken with Koeppe’s lens of Goldmann’s lens.

225 pictures were sclected from our data collecting in the last 6 years. They are divided into fol-
lowing 29 groups. the normal angle, congenital abnormalities, Lere ditary diseases, glaucoma, cataract,
postoperative appearances of both glaucoma and cataract, trauma, siderosis, haemosiderosis, foreign body
of the chamber angle, inflammation, adhesions, the hepatolenticular degeneration, cysts, tumours,
corneal transplantation, artificial lens implantation, the leser treatment and other new therapy, etc. Some
failed cases were collected in this book as well.

There are some histopathological pictures of certain cases, they are useful for beginner and helpful for
clinics, teaching work and investigation. The explanation of each picture is written in both Chinese and
English. The picture of anterior chamber angle of the first Figure was drawn by Professor Zhang Wenshan
himself when he was living.

This book is checked and recommended to be published by Saiichi Mishima, M. D. , Professor Emeritus
of Medical College of Tokyo Universisty and 12 famous Chinese ophthalmologists including Zhang Xiaolou,

Zhou Wenbing, Guao Binkuan and others. 1 wish to conevey my sincere thanks to them.

The Second Teaching Hospital
Bethune University of Medical Sciences

Huang Xiuzhen
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1. Normal anterior chamber

angle

The normal anterior chamber angle varies in
shape and colour, so it can not be generalized sim-
ply. Bases on the data of 500 normal eyes and a
vast amount of clinical observations,nine structures
of a normal chamber angle must be examined suc-
cessively. Certainly ,the routine examination of first
visit must be taken before the local examination to
gain the key points and the conditions of all areas
of such case.

(1) Cornea; (DTt is transparent in optical sec-
tion. The thickness of its central portion is slightly
thinner than that of the periphery. (2)The inner
surface of the cornea (i. e., the dome of cornca)
is transparent; the conjunctival vessels can be seen
through it. (8)The limbus of cornea is transparent
too, and some vesscls may be seen.

(2) Schwalbe’s line; Tt is the boundary of the
structures of the chamber angle and corresponds the
end of the posterior elastic lamina of the cornea. It
is The place of the inner surface of the cornea con-
tinued with the sclera. In adolescents, it gives an
appearance of white, lustrous, and striped ring. Tt
is blurred in old people. Pigment-precipitate spots
can be scen on the lower portion of the Schxvalbe’s
line. Tt is found in 99% of the 500 cases of the
normal eyes. So that, the demarcation between the
chamber agnle and the cornea looks much more
clear at its lower part than the otherwhere. This
shows that the Schwalbe’s line is a crest which pro-
trudes into the anterior chamber and forms a shal-
low furrow toward the center of the cornea. When
the pigments circulate in the aqueous humour, they
precipitate here by gravity. It is convenient to rec-
ognize the chamber angle from its lower part by
this pigmented line.

(3) Trabecular meshwork; Tt lies just below
the Schwalbe’s line as a circular band. Tt is called
the trabecula histologically and is triangular ar-
ranged in the histological sections. It is about
0. 5mm wide, and becomes 8 mm under the gonio-
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scope (16 x). The width of trabecular meshwork
varies from the different directions of observation.
It is usually transparent in childhood and may be
confused with the cornea carelessly. This meshwork
becomes greyish yellow with years. It usually ap-
pcars more dense and pigmented in the aged.

(4) Schlemm’s canal. Tt locates at 2/3 of the
trabecular meshwork posteriorly and is grey in
colour. Tts Medial part is the functional part of the
trabecular meshwork. When the Schlemm's canal is
congested or deposited with pigment, it is a red or
brown coloured band and clearly demarcated with
the scleral spur.

(5)Scleral spur; It is a white narrow band be-
tween the trabecular meshwork and the ciliary body
band. It is the landmark of the posterjor boundary
of the trabecular meshwork. It can be seen in most
cases. When its surface is crossed by the tissue of
trabecular meshwork, it may be changed to greyish
colour. Tts upper margin is more clear when the
Schlemm’s canal is congested.

(6)Ciliary body band ; It is correspoding to the
anterior end of the ciliary body and can be seen in
most of cases. It is brown or greyish brown in Chi-
nese and easily distinguished from the colour of the
iris. In some cases , there is a thin membrane in var-
ious shades of greyish brown colour on the ciliary
body band. 1t is caused by the covering of the clon-
gation of the trabecular meshwork. The width of
the band is concerned with the width of chamber
angle and varies from the different examining di-
rections even in those of normal eyes. So that, at-
tention must be paid to change the optical angle and
to move the eyeball during examination. In certain
cases, the front of the ciliary body band is covered
by the elongated reticular tissue of the iris root. It
belongs to the wide angle stereographically and can
not be recognized as a narrow angle or a synichia.

(7) Root of iris; Tt is the portion connecting
with the lower margin of the ciliary body band and

is the weakest and thinnest portion of the iris, so it
is liable to lacerate in balbar contusion.

(8) Pectinate ligament (the process of the root
of iris): It is a fine support porjected from the root
of iris. It may extend superiorly to the scleral spur
or to the trabecular meshwork. Tts colour is the
same of the iris. It can not be seen in every eye. It
is found only 231 cases from 500 normal eyes
which we have been examined (46.2%).

(9)Terminal fold of iris; Tt is the most periph-
eral elevated fold of the iris. Tt varies in hightness
and flatness of its surface. The chamber angle may
be narrowed by a high fold. In such cases, the
chamber angle is easily closed or adhered when

they suffered from the glaucoma or iritis.
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A Fig.1 A diagrﬂ/ various portions and structures of the anterior chamber angle (after Professor Zhang Wen shan)

1. Cornea

1a Corneal optic section
1b Inner surface of
corneal dome

1c Inner surface of the
limbus

2. Schwalbe’s line or ring
3. Trabecular meshwork
4. Schlemm’s canal

5. Scleral spur

Ciliary body band
Iris

Pectinate ligament

. Lens

10. Ciliary body

11. Suspensory ligament
12. Vetreous body

13. Focal illunination of
the narrow beam of slit-

© o N

lamp

14. Radial fibres of cil-
jary muscles

15. Circular fibres of cil-
jary muscles

16. Large arterial circle
of iris

17.  Scleral venous
plexuses and aqueous
veins

18. Longitudinal fibres
of ciliary muscle

19. Sclera

20. Equator of the lens

21. Pigmented epithelial
layer of the iris

22. Sphincter muscles of
the pupii

(1 ~ 13 are the gonio-
scopical appearances)

v E 2. ERREANHES, B, TEHHMANLTE, BHERKNE (Godmann KEH).

W Fig. 2 The anterior chamber angle in normal adult is wide. The trabecular ~meshwork

(Goldmann’s gonioscopy).

is grey- yellowish

Pt
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2. Gonioscope and photographic
procedure

Before the invention of the gonioscope, the ex-
amination of chamber angle is not possible unless it
is observed histologically with the specimens from
the cadaver or an excised sick eyeball.

Many scholars of ophthalmology have this
point always in mind and devote themself to study
how to examine the chamber angle in the clinic.
Early in the 20th century, Trantas had examined
the chamber angle with an ophthalmoscope by de-
pressing and twisting the corneal limbus. He em-
ployed the term ‘Gonioscopy’ firstly. Salzmann ex-
amined the chamber angle with an eyepice in
1914, and explained its optical principles. He con-
trasted the observations of the gonioscopy with his
wealth histological knowledge of the eye to certify
the essentials of the chamber angle. He laid a foun-
dation of the method of examination of the cham-
ber angle. Tn 1919, Koeppe invanted a kind of go-
nioscope, and people are willing to use it at present
(Fig. 4). Troncoso developed another type of
monocular and binocular gonioscope in 1921, and
wrote the ‘A Treatise on Gonioscopy’ to carry
further the diagnosis and therapy of the disseases of
anterjor half of the eyeball. Goldmann designed an
eyepiece with its own reflector (Fig. 4). and made
use of the slitlamp to examine the chamber angle.
This method still has wide usage in modern times.
The other kinds of gonioscope such as four-sided
reflector and dipper type of Van Beuningen, four-
sided prism type of Allen-Thorpe etc. are not easy
to operate, so they are unwilling in the ophthalmic
circles.

We made use of Koeppe’s gonioscope in the
clinic under the direction of Professor Zhang Wen-
shan from 1950. In 1951, Professor Zhang wen-
shan published his paper of gonioscopy in ‘Chinese
Journal of Ophthalmology’ . Thereafter, this item
of examination was carried out in China. Since
1979, we improved the bottle-style gonioscope of
Dr. Huang Shuchun and began to take goniograph
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successfully by using Kowa’s portable eye fundus
camera. This kind of bottle-style gonioscope does
not require any anesthetic before examination. Tt is
low priced, easy to operate, and painless. One per-

son is enough to be the operator.

» & 4. Koeppe & R Goldmann KRBT
Y.

P Fig. 4 Koeppe’s and Goldmann’s go-

nioscopes.

« 3. YEREE AR, RIRER
MEFARFRETEARERFZR K-
oeppe K FAFRFEFHTR. O
95 ~ 32mm, EE lmm,

4 Fig. 3 The improved bottle-style go-
nioscope was developed on the basis of
Huang Shuchun’s gonioscopic bottle and
refered to the principle of Koeppe’s gonio-
scope. It is 25~32 mm in calibre and 1 mm

in thickness of its wall.
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AES5 BERARRBRNEHE.
A Fig. 5 Put the bottle-style gonioscope in lying posi-
tion.

V & 6. FIf Kowa FRIRERGIHTHARER
B, CAFRNRITRTRM. FREETRE.

WV Fig. 6 Use the portable fundus camera, portable slit-

lamp, or flash-light and magnifier to observe and take photo-
graph of the anterior chamber angle.

‘-



RIS B B i

3. BEAI4TER (Scheie FR44RE)D

BT RE LRI, ARIER A Scheie
gk, B Mo AREEME, SOEEM
4%,

b SMBMEHBE—E TR,

B B BAKI, BE, BAER
TMER BB ME, MRS IERE, TF
BIBEARMRME . 1 . BrfiReAE, BARTFREK
We U AR, ERTNEWHIELE, %
V. Bfif%E, Bk Schwalde R4, 51t
o ERE,

T8 & 505 2R R Rk 52 @ % ik
ZZWAAC, WMBRAEf, ULAR AR
i Schwalde [RERIAFI MM, FAHMAL, NV
Bbifiy, BE RN X4 KT MR, 4T
A5 B2 T B NG, BUBASBN MR My, RIS
DO R T L6 A A 8 1) T S5 9 AR B 4 2
JUETFARERE, TIIF Ml U] A A A S TF 2 4k
B, SO T R AR ENG R, K i &
gk,

3. Gradation of chamber angle
(Scheie’s method)

There are many methods to grade the chamber
angle. The Scheie’s method was adopted in this at-
las.

The Scheie’s method of gradation is to divide
the chamber angle into narrow and wide two types.

The wide angle; The structures of chamber an-
gle are clear at a glance.

The narrow angle; Tt can be subdivided into
four grades; Grade 1. the chamber angle is
opened, but slightly narrowed. Depressing and mov-
ing the gonioscope are required during operation.
The ciliary body band can be seen when keep the
sight through the root of iris. Grade I . the angle
is comparatively narrow and can not catch the sight
of the ciliary body band. Grade 1. the chamber
angle is very narrow. The posterior half of trabecu-
lar meshwork is not visible. Grade IV. the chamber
angle is most narrow. The structures of chamber
angle can not be seen except the Schwalbe’s line.

The varijous patterns of the chamber angle can
not be included totally in any classsification of var-
ious ophthalmogists. For example, the peripheral
portion of iris may cross the Schwalbe’ line to the
cornea in the most narrow chamber angle. The
chamber angle of Grade 1l or IV also can be divid-
ed into open and close angle types by a narrow
beam of light. Tn the cases of the root of iris ad-
hered with the anterior wall of chamber angle (i.
e, the closed chamber angle), the light beam can be
seen like a geometric angle at the conjunction of the
inner surface of the cornea and the iris. The narrow
light beam has a crevice in the open chamber an-
gle. If a classification is too complicated, it is incon-
venient for clinic use. Record the examination ac-

curately is most important.
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AFig. 7 Wide angle. All structures of chamber angle
can be seen. The ciliary body band is shown most widely
(but it should be distinguished from the angle recession). It
is more common in normal eye and also can be found in the

open angle glaucoma.

VI8 WAALETN . 5 AERBARBRER, Ml
ILIBCE 7 B AR TR AT L,

W Fig. 8 The histological appecarances of wide angle
The structures of every part of chamber angle are shown
markedly. Corneoscleral and uveal trabecular meshworks are

visible .
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A Fig. 9 Narrow angle, grade I ; The ciliary body band
is more narrow than wide angle. Other parts of chamber an-
gle can be seen. It is common in normal eye and can be

found in open angle glaucoma.
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W Fig. 10 Histological appecarances of narrow angle
grade I ; A part of ciliary body is hidden by the iris root.
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