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Preface to the sixth edition

Four years have elapsed since the publication of the fifth
edition of Clinical Ophthalmology. Since then many advances
have occurred in the speciality including the discovery of
new disease processes as well as treatment modalities and
diagnostic methods. This edition has therefore been
completely revised and expanded to include much new
material. The number of illustrations has been considerably
increased so that the vast majority of clinical conditions are
illustrated. The number of chapters has been increased from
20 to 24 with new chapters on examination, imaging
techniques, congenital anomalies and drug-induced conditions.
Emphasis is placed on understanding pathogenesis of disease

processes and for the first time descriptions of histology have
been included.

The aim of this book is not to replace the many excellent
encyclopaedic multi-author texts and exhaustive bibliogra-
phies that are readily available in other publications but to
provide the trainee with a systematic, concisely written, well-
illustrated and easily assimilated single-volume text that
provides basic knowledge and acts as a stepping-stone from
which the reader can further expand his knowledge of
ophthalmology.

JIK
Windsor 2007



Acknowledgements

I am greatly indebted to many colleagues and ophthalmic
photographic departments for supplying images for this book.
The source of each image is acknowledged in the legend. I
would also thank my publishers, Caroline Makepeace in
particular, for their support and encouragement over the
years. I am very grateful to the following colleagues for
reviewing the manuscript and providing many helpful
suggestions:

PATHOLOGY

John Harry, FRCPath, FRCOphth

Honorary Consultant Ophthalmic Pathologist, Academic
Unit of Ophthalmology, Birmingham and Midland Eye
Centre, Birmingham, UK

ADNEXAL DISEASE

Andrew Pearson, MRCP, FRCOphth
Consultant Ophthalmic Surgeon, Prince Charles Eye Unit,
Windsor, and Royal Berkshire Hospital, Reading, UK

STRABISMUS

John Sloper, D.Phil, FRCS, FRCOphth
Consultant Ophthalmic Surgeon, Moorfields Eye Hospital,
London, UK

Ann Mclntyre, DBO.T, BA (Hons)
Former Principal Orthoptist, Moorfields Eye Hospital,
London, UK

EXTERNAL DISEASE

Stephen Tuft, MA, MChir, MD, FRCOphth
Consultant Ophthalmic Surgeon, Moorfields Eye Hospital,
London, UK

UVEITIS AND SCLERITIS

Carlos Pavesio, MD, FRCOphth
Consultant Ophthalmic Surgeon, Moorfields Eye Hospital,
London, UK

RETINAL DISEASE

Vaughan Tanner, BSc, FRCOphth
Consultant Ophthalmic Surgeon, Prince Charles Eye Unit,
Windsor, and Royal Berkshire Hospital, Reading, UK

ONCOLOGY

Bertil Damato, PhD, FRCS, FRCOphth
Professor of Ophthalmology, Director Ocular Oncology
Service, Royal Liverpool University Hospital, Liverpool, UK

NEUROIMAGING

Naomi Sitbain, MRCP, FRCR

Consultant Radiologist, St. Thomas’ and King's College
Hospitals, London, UK

CATARACT

Richard Packard, MD, FRCS, FRCOphth
Consultant Ophthalmic Surgeon, Prince Charles Eye Unit,
Windsor, UK

PAEDIATRIC OPHTHALMOLOGY

Ken Nischal, FRCOphth

Consultant Ophthalmic Surgeon, Great Ormond Street
Hospital for Children, London, UK

NEURO-OPHTHALMOLOGY
Ben Burton, MA, MRCP, FRCOphth

Fellow in Neuro-ophthalmology, King's College Hospital,
London, UK

REFRACTIVE SURGERY
Paul Rosen, FRCOphth

Consultant Ophthalmic Surgeon, Oxford Eye Hospital,
Oxford, UK

GLAUCOMA

John Salmon, MD, FRCS, FRCOphth
Consultant Ophthalmic Surgeon, Oxford Eye Hospital,
Oxford, UK

OVERALL REVIEWER

Aasheet Desai, DOMS, FRCS(Ed)
Ophthalmic Surgeon, Prince Charles Eye Unit, Windsor, UK



Contents

Causes of a wateringeye . .................... 1

Preface to the Sixth Edition ....................... viii
Acknowledgements .......... ... ..., ix
1 Ocular Examination Techniques ............ 1

Slit-lamp biomicroscopy of the anterior
SEEMENT ..ottt ittt e 1
Fundus examination ............ ... ... ... ...... 2
TONOIMEEFY o ¢ 15506 w5 5 506 516 w5 6 815 00§ 38 808 1 8 6 w46 915 88 s 1 8
GONIOSCOPY w555 55555 600 &5 555685055 800 55 0545 11
Psychophysical tests .......................... 15
Electrophysical tests .. ........................ 20
Perimetry ... ... .. . . 24
2 Imaging Techniques ........... ..., 33
Cornea ... ..o 33
Fundus angiography ............. ... ... ...... 35
Ultrasonography . ....... ... ... ... ... ... 44
Optical coherence tomography . ................ 47
Imaging in glaucoma . ......... ... ..o L. 48
Neuroimaging ...........ooiiiiiiiiiininunn, 52

3 Developmental Malformations and
Anomalies .......... ..ottt 59
Eyelids o .ovimemensimsnmissmesmensmmensmsessy 60
CraniosynOStOSES . .. oo vttt 64
Mandibulofacial dysostoses .................... 66
Cornea ...t e 67
Lens ..o e 70
Iridocorneal dysgenesis ....................... 72
GIOBE: 15 vic v v wmsm s us mam s me® o s s AR & 58560 78
Retinaand choroid . . ....... ... .. ... ... ... ... 79
Opticnerve .......c.iiiiiiiiiiiiniinninnn, 82
VItreous .. ...t 89
4 Byelids «..cosccsnsssaconnssessnsssssnss 93
Introduction . ........ ... i 94
Benign nodulesand cysts . ............ ... ... ... 95
Benign tumours . ... .. 98
Malignant tumours . .........oivriiiiiiann. 109
Disorders of lashes ......................... 119
Allergicdisorders .. ......................... 123
Bacterial infections . .......... ... ... o Ll 124
Viral infections ......... ... ... ... .. .. ... 126
Blepharitis . . .......... 128
PEOSIS: suomwsmsmmensmaensssamensmasss@sssss 133
EGLropIoN : u.ssusswsnssvsmiisssvansessoomsn 140
Entropion :sissesissnusssmnissnsassmimnsnis 145
Miscellaneous acquired disorders .............. 146
5 Lacrimal Drainage System ...... 0 6 i o b 151
ADAOMY s wsussmsnmsmensmswyssyns [T 131
Physiology . ..o P 151

Evaltation: s s«vwswsmssmswwivsonvasnssnsssmns 152
Acquired obstruction . ......... ... .. ... 156
Congenital obstruction ...................... 158
Lacrimal surgery ....... .. ... ... 160
Chronic canaliculitis .. ....................... 162
DacryoCystitis . s c s vsmsasssnsmsismasnsmanms 163
Orbit ccveenssssssesvosssni & w sl e 165
Introduction . ... ... ... ... 165
Thyroid eye disease ......................... 170
Infections ... ... .. .. 175
Inflammatory disease . ....................... 177
Vascular malformations ...................... 180
Cysticlesions ..., 185
TUMOUNS ot e e 189
Dry EyeDisorders .............cc00uae. 205
Defifitions; - sssoinmivsaasminmsssmsmnisins 205
Physiology . ... 205
Classification . .. .....ooiiii i 206
Clinical features ......... ... ..., 207
Special investigations ............ .. ... .. .. ... 208
Treatment . ...ttt 211
Conjunctiva ......oovivienn. R 215
Introduction ........... ... .. i 215
Bacterial conjunctivitis .......... ... .. 0., 219
Viral conjunctivitis . ............ ... ... ..., 226
Allergic conjunctivitis . ........c.coiiiiiiann 229
Cicatrizing conjunctivitis ..................... 235
Miscellaneous conjunctivitis .. ................. 239
Degenerations ............coiiiiiiiiinn. 242
Benign pigmented lesions . .. ........ ... ... ... 245
COTNCA . oo s v wimiois e noioins s smssiais s s e us e 249
Introduction: i isvmissims snsisansmsmns s 250
Bacterial keratitis ............ .. ... .. ... ... .. 254
Fungal keratitis ........... ... ... ... ... ...... 260
Viral keratitis ..........oviiiiiiiiiiini.. 262
Interstiti keratitis ............... .. .. ... ..... 270
Protozoan keratitis . ... ....... ... .. ..., 270
Bacterial hypersensitivity-mediated corneal

diSease ... 274
Rosacea keratitis ............ ... ... ... .. ... 277
Severe peripheral corneal ulceration ........... 277
Neurotrophic keratitis ....................... 280
Exposure keratitis . ... «:simsiocnsssiminnss 281
Miscellaneous keratitis ... .................... 283
Corneal ectasias . ...........couuiinienenann.. 288
Corneal dystrophies . ........................ 290
Corneal degenerations .............c.cvouvu.n. 303
Metabolic keratopathies . ..................... 308
CONACE IEASES . vvmspeswsmsmmsnsmao s ine ssms 310



vi

10

11

12

13

14

Contents

Corneal and Refractive Surgery .......... 313
Keratoplasty .......... ...t 313
Keratoprostheses . .......... ... ... ... ....... 317
Refractive surgery ..........coiviieennnnnns. 317
EpiscleraandSclera .................... 323
ANAtOMY ...ttt e 323
Episcleritis ... ... ... 324
Scleritis ... viii 325
Scleral discoloration ................. ... ... .. 334
Lens ssusussssnnemasessesssssnsesnesss 337
Introduction . ....... ... i 337
Acquired cataract .. ..., 337
Management of age-related cataract ............ 343
Congenital cataract ...oiwewsnsissnsissnsomss 361
Ectopia |entlS «:usvvsmusmenssms mepmssswassss 367
Glaucoma .......ciiiiiiiiiiiiiieeann 371
Basic sciences .......... ..o 372
Opticnervehead ..., 376
Ocular hypertension ........................ 380
Primary open-angle glaucoma ................. 382
Normal tension glaucoma .................... 380
Primary angle-closure glaucoma ............... 391
Pseudoexfoliation ................. ... .. ... 397
Pigment dispersion . .......... ... .. oL 400
Neovascular glaucoma ....................... 402
Inflammatory glaucoma ...................... 404
Lens-related glaucoma ....................... 408
Traumatic glaucoma ............. .. ... ... ... 411
Iridocorneal endothelial syndrome ............. 412
Glaucoma in intraocular tumours .............. 414
Glaucoma in epithelial ingrowth ............... 415
Glaucoma in iridoschisis ..................... 415
Primary congenital glaucoma .................. 417
Phacomatoses .. ........ ... ... 420
Glaucoma medications . ...................... 421
Lasertherapy ............ ... ... ... .. ... ... 427
Trabeculectomy w.w.wvswspessomsvnsnimennspss 430
Non-penetrating SUrgery . .................... 437
Antimetabolites in filtration surgery ............ 438
Drainage implants . ........... ... ... ... .... 439
Uveitis ..... . cesesees 441
Introduction «:ssisssssmssesssnusosmysmseesd 442
History: «.vssssusmesmimonmensmesss@ssesssss 443
Special investigations . ............. ... ... ... 443
Clinical features . ........... ... ... ... 447
Treatment ... ....oit it e 451
Intermediate uveitis .............. .. 456
Uveitis in spondyloarthropathies ............... 459
Uveitis in juvenile arthritis ... ................. 459

15

16

17

Uveitis in bowel disease . . .................... 462
Uveitis in renal disease . ..................... 462
Sarcoidosis . ... ... 462
Behget syndrome . ........ ... 465
Vogt—Koyanagi—Harada syndrome . ............. 466
Parasitic uveitis . .. ......... .. .. ... ... ... 468
Viraluveitis . ... ... ... 477
Fungal uveitis ........ ... ... .. ... ... ... ... 483
Bacterial GVeItiS e osissnnsnsmrsvswimasssmms 485

Primary idiopathic inflammatory
choriocapillaropathies (white dot

SYNArOMES) . .o vttt e 492
Miscellaneous anterior uveitis . ................ 501
Miscellaneous posterior uveitis ................ 504
Ocular Tumours and Related Conditions .. .509
Benign conjunctival tumours .................. 510
Malignant conjunctival tumours ................ 514
Iristumours . ... ... ... 518
Iris cysts . ... oo 523
Ciliary body tumours . ....................... 524
Tumours of the choroid . . .................... 527
Tumours of theretina ....................... 542
Tumours of the retinal pigment epithelium . ... ... 557
Paraneoplastic syndromes .................... 561
Retinal Vascular Disease ................ 565
Retinal circulation .......................... 566
Diabetic retinopathy ........................ 566
Retinal venous occlusive disease ............... 584
Retinal arterial occlusive disease ............... 591
Ocular ischaemic syndrome .................. 597
Hypertensive disease . ....................... 598
Sickle-cell retinopathy ....................... 601
Retinopathy of prematurity ................... 605
Retinal artery macroaneurysm ................ 610
Primary retinal telangiectasis .................. 612
Ealesdisease ... ...... .. ... .. .. ... 620
Radiation retinopathy . ....................... 621
Purtscher retinopathy ....................... 622
Benign idiopathic haemorrhagic retinopathy . . . ... 622
Valsalva retinopathy ......................... 622
Lipaemia retinalis ............ ... .. ... ....... 622
Takayasu disease ............. ... ... ... ... 623
High-altitude retinopathy ..................... 624
Retinopathy in blood disorders ... ............. 624

Acquired Macular Disorders and Related

Conditions . .......... . i, 627
Introduction ........... ... . il 627
Age-related macular degeneration ............. 629
Polypoidal choroidal vasculopathy .............. 644

Age-related macular hole . .. ........ ... ... ... 644



19

20

Central serous retinopathy ................... 647
Cystoid macularoedema ..................... 651
Macular epiretinal membrane ................. 654
Degenerative myopia . ............... ... ..., 654
Angioid streaks . .. ... .. i 656
Chioroidal folds s v ss cssemsinsapimsnsmusss e 659
Hypotony maculopathy ...................... 659
Vitreomacular traction syndrome .............. 660
Idiopathic choroidal neovascularization ......... 661
Solar retinopathy ............ .. ... ... ... 662
Fundus Dystrophies .................... 663
Retinal dystrophies . ........ccoiniiaininness 663
Vitreoretinopathies ......................... 684
Choroidal dystrophies ....................... 690
Retinal Detachment . ................... 695
Introduction i.sisisuisimssmimisuswsnnsssni 695
Pathogenesis of rhegmatogenous retinal

detachment......... ... ... ..., 701
Pathogenesis of tractional retinal detachment . ...708
Pathogenesis of exudative retinal detachment ....710

Diagnosis of rhegmatogenous retinal detachment .710

Diagnosis of tractional retinal detachment . ... ... 712
Diagnosis of exudative retinal detachment ....... 714
Differential diagnosis of retinal detachment ...... 714
Prophylaxis of rhegmatogenous retinal
detachment.................oiiiiiin.. 717
Surgery of rhegmatogenous retinal
detachment............... ... ... it 720
Pars plana vitrectomy . ........... ... ... ... ... 726
Strabismus ......... ... i il 735
Introduction :.:viwssnsmissssimssnimsansmsns 735
Amblyopia .......... .. .. L 746
Clinical evaluation .......................... 746
Heterophoria and vergence abnormalities ....... 766
ESOLropia ::uu:iwemcrnmsmesnsnemusssmmsmsssns 767
Exotropia s::sissausmsnsigimssnensmaswsises 772
Special syndromes . ............ .. . oL 774
Alphabet patterns . .............. ... ... ... 778
SUPGErY i 780

Contents
21 Neuro-ophthalmology .................. 785
Opticnerve disease ...............oevvunenn.. 786
Pupillary reactions ................. ... ... .. 802
Chiasm ... ..o 807
OPtiC tract . .vvvt it e 812
Optic radiations! - v o wssvssensveivegmsnspuys i 813
StrIAte COMtEX « ccussnsosmamusssmssnssasssssn 815
Higher visual function ....................... 815
Thirdnerve ... ... . ... . . .. 816
Fourthnerve ......... .. .. .. .. . ... ... ... 820
Sixthnerve ... 822
Supranuclear disorders of ocular motility .. ...... 825
Chronic progressive external ophthalmoplegia .. .827
Intracranial aneurysms .. .......... ... 828
Nystagmus . .......... ... 830
Migraine . ... 833
Facial SPASH w:pssssssnansosmnsmiprsnznrnassd 836
22 Drug-induced disorders ................. 839
Keratopathy ............ ... .. .. .. ..., 839
Cataract ... 840
UVEItIS ..ot 841
Retinopathy :c.z:sseus ssmsiasmnssenssnessss 841
Optic neuropathy . .......... ... ... .......... 845
23 Trauma ......ccvvniinnneennnnnnnneanns 847
Eyelid tFauma. ;i vvimsmrsnimsnssosuminsomes 847
Orbital fractures . ......... ... oL, 848
Traumatotheglobe ........................ 852
Chemical injuries . ........ ..., 864
24 Systemicdiseases ............ ..., 869
Connective tissue diseases ................... 870
Spondyloarthropathies .. ..................... 882
Inflammatory bowel disease .................. 884
Non-infectious multisystem diseases . . .......... 885
Systemic infections and infestations ............ 889
Mucutaneous diseases ....................... 902
Metabolic diseases ............. ...t 907
Myopathies «:cvimsumsnsssivisssniminmsesnss 911
Neurology: .....iissimsessaiassnimisnsssias 915
Leukaemia ...........coiiiiiiiiiii 921
Index .....oiiiiiniiniiiiiiiieiiannnnannn 923

vii



AR R

OcCULAR EXAMINATION TECHNIQUES

/rSLIT-LAMP BIOMICROSCOPY OF THE
ANTERIOR SEGMENT |

FUNDUS EXAMINATION 2
Slit-lamp biomicroscopy 2
Indirect ophthalmoscopy 5

TONOMETRY 8
Goldmann 8
Other tonometers 9

GONIOSCOPY 11

Introduction ||

Goniolenses ||

Gonioscopic technique 12
Identification of angle structures 13
Grading of angle width 14
Pathological findings 15

\_

o

PSYCHOPHYSICALTESTS 1I5
Visual acuity |5

Contrast sensitivity 16 [
Amsler grid 16

Light brightness comparison test 18
Photostress test |8

Dark adaptometry 19

Colour vision tests 20

ELECTROPHYSICALTESTS 20
Electroretinography 20
Electro-oculography 23

Visual evoked potential 24

PERIMETRY 24

Definitions 24

Types of perimetry 25

Sources of error 27

Humphrey perimetry 27
Frequency-doubling contrast test 32

J

SLIT-LAMP BIOMICROSCOPY
OF THE ANTERIOR SEGMENT

The purpose of slit-lamp examination of the cornea and
anterior segment is to determine the position, depth and size
of any abnormalities (Fig. 1.1).

Direct illumination

Direct illumination with diffuse light is used to detect gross

abnormalities:

a. A narrow obliquely directed slit-beam is used to visualize a
cross-section of the cornea.

b. Further narrowing of the beam to a very thin optical
section moved across the cornea can determine the depth
of a lesion.

c¢. The height of the coaxial beam can be adjusted to measure
the horizontal and vertical size of a lesion or associated
epithelial defect.

d. The use of a red-free filter makes red objects appear black,
thereby increasing contrast when observing vascular
structures or rose bengal staining. A cobalt blue filter is
normally used in conjunction with fluorescein.

Scleral scatter

Scleral scatter involves decentring the slit beam laterally so
that the light is incident on the limbus with the microscope
focused centrally. Light is then transmitted within the cornea
by total internal reflection. A corneal stromal lesion will
become illuminated because of forward light scatter. This
technique is especially useful to detect subtle stromal haze, or
cellular or lipid infiltration.

Retroillumination

Retroillumination uses reflected light from the iris or fundus
after pupil dilation to illuminate the cornea. This allows the
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Direct illumination

Scleral scatter

Retro-illumination

Fig. 1.1
Technique of slit-lamp biomicroscopy of the anterior segment

detection of fine epithelial and endothelial changes, such as
epithelial cysts, keratic precipitates and small blood vessels.

Fig. 1.2
(a) Indirect slit-lamp biomicroscopy; (b) fundus view (Courtesy of
B Tompkins)

Specular reflection

Specular reflection shows abnormalities of the endothelium a. The slit beam is adjusted to a width about % of its full

such as reduced cell density and guttata. Pseudoguttata (dark round diameter.
events) probably represent reversible endothelial cell oedema b. The illumination is set at an angle coaxial with the slit-
and inflammatory cells beneath the endothelial cell layer. lamp viewing system.

¢. The magnification and light intensity are adjusted to the
lowest settings.
FUNDUS EXAMINATION d. The light beam should be centred to pass directly through
the patient's pupil.
e. The lens is held directly in front of the cornea just clearing

Slit-lamp biomicroscopy the lashes so that the light beam passes through its centre.
f. The fundus is examined by moving the joystick and
Indirect ophthalmoscopy vertical adjustment mechanism of the slit-lamp whilst

keeping the lens still.
Indirect ophthalmoscopy utilizes high power convex lenses g. Magnification is increased to show greater detail as
designed to obtain a wide field of view of the fundus (Fig. necessary.
1.2); the image is vertically inverted and laterally reversed. h. To view the peripheral retina the patient should be
The technique is as follows: instructed to direct gaze accordingly.



Goldmann three-mirror examination

Goldmann lens consists of a central part and three
mirrors set at different angles. Because the curvature of
the contact surface of the lens is steeper than that of the
cornea a viscous coupling substance with the same
refractive index as the cornea is required to bridge the gap
between the cornea and the goniolens. It is important to be

familiar with each part of the lens as follows (Fig. 1.3):

e The central part provides a 30° upright view of the
posterior pole.

e The equatorial mirror (largest and oblong shaped)
enables visualization from 30° to the equator.

e The peripheral mirror (intermediate in size and square
shaped) enables visualization between the equator and
the ora serrata.

e The gonioscopy mirror (smallest and dome-shaped)
may be used for visualizing the extreme periphery and
pars plana. It is therefore apparent that the smaller the
mirror the more peripheral the view obtained.

Mirror positioning

e The mirror should be positioned opposite the area of
the fundus to be examined; to examine the 12 o'clock
position the mirror should be at 6 o’clock.

e When viewing the vertical meridian, the image is
upside down but not laterally reversed, as with indirect
ophthalmoscopy, so that lesions located to the left of
12 o'clock in the retina will also appear in the mirror on
the left-hand side (Fig. 1.4).

e When viewing the horizontal meridian, the image is
laterally reversed.

. Technique

a. The pupils are dilated.

b. The locking screw is unlocked (Fig. 1.5a) to allow side
tilting of the illumination column (Fig. 1.5b).

¢. Anaesthetic drops are instilled.

d. Coupling fluid (high viscosity methylcellulose or
equivalent) is inserted into the cup of the contact lens;
it should be no more than half full.

e. The patient is asked to look up; the inferior rim of the
lens is inserted into the lower fornix (Fig. 1.6a) and
pressed quickly against the cornea so that the coupling
fluid has no time to escape (Fig. 1.6b).

f. The illumination column should always be tilted except
when viewing the 12 o'clock position in the fundus (i.e.
with the mirror at 6 o’clock).

g. When viewing horizontal meridians (i.e. 3 and 9 o'clock
positions in the fundus) the column should be kept central.

h. When viewing the vertical meridians (i.e. 6 and 12
o'clock positions) the column can be positioned left or
right of centre (Fig. 1.7).

i. When viewing oblique meridians (i.e. 1.30 and 7.30
o'clock) the column is kept right of centre, and vice
versa when viewing the 10.30 and 4.30 o’clock
positions.

j. When viewing different positions of the peripheral

I. Ocular Examination Techniques 3

Fig. 1.3
Goldmann three-mirror lens

Fig. 1.4

(a) U-tear left of 12 o'clock and an island of lattice degeneration
right of 12 o’clock; (b) the same lesions seen with the triple
mirror positioned at 6 o’clock

retina the axis of the beam is rotated so that it is always
at right angles to the mirror.

k. To visualize the entire fundus the lens is rotated for
360°, using first the equatorial mirror and then the
peripheral mirrors.



Clinical Ophthalmology

Fig. 1.5

Preparation of the slit-lamp for fundus
examination. (a) Unlocking the screw;
(b) tilting of the illumination column

Fig. 1.6 Fig. 1.7
() Insertion of the triple-mirror lens into the lower fornix with lllumination column tilted and positioned right of centre to view
the patient looking up; (b) triple-mirror in position the oblique meridians at 1.30 and 7.30 o’clock
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l. To obtain a more peripheral view the lens is tilted to the
opposite side asking the patient to move the eyes to the
same side. For example, to obtain a more peripheral
view of 12 o’clock (with mirrors at 6 o’clock) tilt the lens
down and ask the patient to look up.

m. The vitreous cavity is examined with the central lens
using both a horizontal and a vertical slit beam.

n. The posterior pole is examined.

Indirect ophthalmoscopy
Principles

Indirect ophthalmoscopy provides a stereoscopic view of the
fundus. The light emitted from the instrument is transmitted
to the fundus through a condensing lens, held at the focal
point of the eye, which provides an inverted and laterally
reversed image of the fundus (Fig. 1.8a). This image is viewed
through a special viewing system in the ophthalmoscope. As
the power of the condensing lens decreases, the working
distance and the magnification are increased but the field of
view is reduced, and vice versa.

Condensing lenses

The following condensing lenses of various powers and dia-

meters are available for indirect ophthalmoscopy (Fig. 1.8b).

e 15D (magnifies x4; field about 40°) is used for examination
of the posterior pole.

e 20D (magnifies x3; field about 45°) is the most commonly
used for general examination of the fundus.

e 25D (magnifies x2.5; field is about 50°).

e 30D (magnifies x2; field is 60°) has a shorter working
distance and is useful when examining patients with small
pupils.

e 40D (magnifies x1.5; field is about 65°) is used mainly to
examine small children.

e Panretinal 2.2 (magnifies x3; field is about 55°).

Technique

a. Both pupils are dilated with 1% tropicamide and, if
necessary, phenylephrine 10% so that they will not
constrict when exposed to a bright light during
examination,

Fig. 1.8
(a) Principles of indirect ophthalmoscopy; (b) condensing lenses




Fig. 1.9
Position of the patient during indirect ophthalmoscopy

b.

The patient should be in the supine position, with one
pillow, on a bed (Fig. 1.9), reclining chair or couch, and
not sitting upright in a chair.

The examination room is darkened.

. The eyepieces are set at the correct interpupillary distance

and the beam aligned so that it is located in the centre of
the viewing frame.

The patient is instructed to keep both eyes open at all times.
The lens is taken into one hand with the flat surface facing
the patient and throughout the examination is kept
parallel to the patient’s iris plane.

. Il necessary, the patient's eyelids are gently separated with

the fingers.

. In order to enable the patient to get used to the light he

should be asked to look up so that the superior peripheral
fundus is examined first.

The patient is asked to move the eyes and head into
optimal positions for examination. For example, when
examining the extreme retinal periphery, ask the patient to
look away from you.

Scleral indentation

Purposes. Scleral indentation should be attempted only
after the art of indirect ophthalmoscopy has been
mastered. Its main function is to enhance visualization of
the peripheral retina anterior to the equator (Fig. 1.10); it
also permits a kinetic evaluation of the retina.

. Technique

a. To view the ora serrata at 12 o'clock, the patient is
asked to look down and the scleral indenter is applied to
the outside of the upper eyelid at the margin of the
tarsal plate (Fig. 1.11a).

b. With the indenter in place, the patient is asked to look

Fig. 1.10
Appearance of retinal breaks in detached retina. (a) Without
scleral indentation; (b) with indentation

up; at the same time the indenter is advanced into the
anterior orbit parallel with the globe (Fig. 1.11b).

c. The examiner's eyes are aligned with the condensing
lens and indenter.

d. Gentle pressure is exerted so that a mound is created
(Fig. 1.11¢) and then the indenter is moved to an
adjacent part of the fundus.

NB The indenter should be kept tangential to the globe
at all times, as perpendicular indentation will cause pain.

Fundus drawing

I. Technique. The image seen with the indirect ophthal-

moscope is vertically inverted and laterally reversed. This
phenomenon can be used to advantage when drawing the
fundus if the top of the chart is placed towards the patient’s
feet (i.e. upside down). In this way the inverted position of
the chart in relation to the patient's eye corresponds to the
image of the fundus obtained by the observer. For example,
a U-tear at 11 o'clock in the patient’s right eye will
correspond to the 11 o’clock position on the chart; the
same applies to the area of lattice degeneration between
1 o’clock and 2 o’clock (Fig. 1.12a).

. Colour code (Fig. |.12b)

The boundaries of the RD are drawn by starting at the

optic nerve and then extending to the periphery.

b. Detached retina is shaded blue and flat retina in red.

c. The course of retinal veins is indicated with blue.
Retinal arterioles are not usually drawn unless they
serve as a special guide to an important lesion.

d. Retinal breaks are drawn in red with blue outlines; the
flat part of a retinal tear is also drawn in blue.

e. Thin retina is indicated by red hatchings outlined in

blue; lattice degeneration is shown as blue hatchings

outlined in blue; retinal pigment is black; retinal
exudates yellow; and vitreous opacities green.

a.



Fig. 1.11

Sclera indentation; (a) Insertion of indenter; (b) indentation;
(c) mound created by indentation

(Courtesy of N E Byer, from The Peripheral Retina in Profile, a Stereoscopic
Atlas, Criterion Press, Torrence California, 1982 — fig. c)
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Fig. 1.12
Technique of drawing retinal lesions. (a) Position of chart in

relation to the eye; (b) colour code for documenting retinal
lesions




