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Preface to the second edition 

T h e s e c o n d e d i t i o n o f this b o o k h a s u n d e r g o n e 
c o m p l e t e r e v i s i o n . W h i l s t t h e n u m b e r o f c h a p t e r s 
h a s b e e n r e d u c e d f r o m e i g h t e e n t o fifteen, t h e 
n u m b e r o f illustrations h a s b e e n i n c r e a s e d . I n 
a d d i t i o n t h e s y s t e m i c a s p e c t s o f t h e d i s e a s e s h a v e 
b e e n p r e s e n t e d i n g r e a t e r detail a n d m o r e e m p h a 
sis h a s b e e n p l a c e d o n c u r r e n t m e t h o d s o f 
i n v e s t i g a t i o n s u c h a s C T a n d M R s c a n n i n g . 

D e s p i t e t h e s e m o d i f i c a t i o n s t h e m a i n p u r p o s e o f 
this b o o k r e m a i n s u n c h a n g e d , t h a t is t o a c q u a i n t 
t h e g e n e r a l p h y s i c i a n w i t h a c o n c i s e o v e r v i e w o f 
t h e f r e q u e n t l y c o m p l e x r e l a t i o n s h i p s b e t w e e n t h e 
e y e a n d m e d i c i n e . F o r this r e a s o n d e t a i l e d 
i n f o r m a t i o n o f little o r n o inte r e s t t o n o n -

o p h t h a l m o l o g i s t s w h i c h c a n b e f o u n d i n s t a n d a r d 
t e x t b o o k s o n o p h t h a l m o l o g y h a s n o t b e e n in
c l u d e d . 

W e a r e g r e a t l y i n d e b t e d t o t h e f o l l o w i n g 
c o l l e a g u e s f o r r e v i e w i n g t h e m a n u s c r i p t a n d f o r 
m a k i n g m a n y h e l p f u l s u g g e s t i o n s : D r P e t e r 
M a c k i e , D r J o h n E a s t o n , D r A n n H a l l , D r R o b i n 
S c o t t , D r M i c h a e l S m i t h , D r S t e p h e n D a w s o n , D r 
I a n W h i t e a n d D r Teifi J a m e s . W e w o u l d a l s o like 
t o t h a n k M i s s D a p h n e B a n n i s t e r a n d M r s J a n e 
T y l e r f o r t a k i n g m a n y o f t h e p h o t o g r a p h s a n d t o 
M r T e r r y T a r r a n t f o r t h e a r t w o r k . 

J. J. K . 
D . J. T . 



Introduction 

T h e m a i n a i m o f this c h a p t e r is t o f a m i l i a r i z e t h e 
n o n - o p h t h a l m o l o g i s t w i t h t h e v a r i o u s e y e c o n d i 
t i o n s t h a t will b e d e s c r i b e d i n this b o o k . 

Conjunctivitis 
C o n j u n c t i v i t i s is a v e r y c o m m o n , u s u a l l y m i c r o 
bial, i n f l a m m a t i o n o f t h e m u c o u s m e m b r a n e 
w h i c h l i n e s t h e a n t e r i o r sclera a n d t h e i n s i d e o f t h e 
e y e l i d s . 

Causes 

T h e m o s t c o m m o n c a u s e s a r e b a c t e r i a , c h l a m y d i a , 
a n d v i r u s e s . O c c a s i o n a l s y s t e m i c a s s o c i a t i o n s 
i n c l u d e : 
• Re i t e r ' s d i s e a s e . 
• Ps o r i a t i c arthritis. 
• W e g e n e r ' s g r a n u l o m a t o s i s . 
• Cicatricial p e m p h i g o i d . 
• S t e v e n s - J o h n s o n s y n d r o m e . 
• G o n o r r h o e a . 
• C r o h n ' s d i s e a s e . 

Symptoms 

S u b a c u t e o n s e t o f grittiness, u s u a l l y bilateral, a n d 
a m u c o i d o r s e r o u s d i s c h a r g e . 

Treatment 

T h i s is u s u a l l y w i t h t o p i c a l a n t i m i c r o b i a l a g e n t s . 

Prognosis 

T h i s is e x c e l l e n t a n d , e v e n w i t h o u t t r e a t m e n t , t h e 
v a s t m a j o r i t y r e s o l v e w i t h i n 7 - 1 0 d a y s . 

Episcleritis 
Episcleritis is a c o m m o n n o n - m i c r o b i a l i n f l a m m a 
t i o n o f t h e v a s c u l a r c o n n e c t i v e t i s s u e l a y e r , w h i c h 
is l o c a t e d b e t w e e n t h e c o n j u n c t i v a a n d t h e sclera. 
It t y p i c a l l y affects o n e e y e o f a h e a l t h y m i d d l e -
a g e d f e m a l e . 

Signs 

T h e s e i n c l u d e n o r m a l v i s u a l a c u i t y , r e d n e s s w h i c h 
is m a x i m a l i n t h e l o w e r f o m i c e s ( F i g u r e 1.1) a n d a 
v a r i a b l e a m o u n t o f d i s c h a r g e . 

Figure 1.1 Acute conjunctivitis with maximal injection in 
the lower fornix 



2 Introduction 

Causes 

Most cases are idiopathic a n d unassoc iated with 
a n y systemic disease. 

Symptoms 

These are acute or subacute onset of mild 
unilateral discomfort a n d redness . 

Signs 

A localized red pa tch involving either the medial 
or the lateral aspects of the eye (Figure 1 .2) . 

Treatment 

Topical steroids m a y be helpful if s tarted early. 

Prognosis 

This is excellent a n d m o s t cases resolve within a 
few days but recurrences m a y occur . 

Keratoconjunctivitis sicca 
Keratoconjunctivit is sicca (KCS) is a c o m m o n 
condit ion in which tear secret ion by the lacrimal 
g lands is r e d u c e d . 

Causes 

Pure KCS This is c o m m o n a n d is character ized 
by invo lvement of the lacrimal g land alone. 

Pnmary Sjogren's syndrome This is an auto im
m u n e disease character ized by the frequent 
p r e s e n c e of r h e u m a t o i d factor, ant inuclear anti
bodies a n d hypergammaglobu l inaemia . Les s c o m 
m o n findings include antibodies to D N A , salivary 
duc t t issue, s m o o t h musc le a n d gastric parietal 
cells. Invo lvement of the salivary g lands m a y 
c a u s e a dry m o u t h (xeros tomia) , a n d the bronchial 
epi thel ium a n d the vag ina m a y also be affected. 

Secondary Sjogren's syndrome This is the pre 
sence of K C S in associat ion with a systemic 
d i sorder such as: 

R h e u m a t o i d arthritis . 
Psoriat ic arthritis . 
Connec t ive tissue disorder. 
Sarcoidosis . 
C r o h n ' s disease . 

Symptoms 

These are chronic ocular irritation a n d a foreign 
b o d y sensat ion. 

Signs 

Slit l a m p b iomicroscopy s h o w s a n absent o r 
d iminished lower lid tear meni scus , m u c o u s 
threads in the tear film a n d corneal filaments. Rose 
bengal is a dye which s h o w s u p m u c o u s threads 
a n d corneal fi laments m o r e clearly (Figure 1 .3) , 

Figure 1.2 Localized area of injection in episcleritis 
(courtesy of Mr A. Shun-Shin) 

Figure 1.3 Mucous threads and corneal filaments in 
keratoconjunctivitis sicca stained with rose bengal 



a n d also stains the bulbar conjunct iva in the form 
of t w o triangles wi th their bases at the l imbus 
(Figure 1 .4) . T h e a m o u n t of tear secret ion can also 
be de termined by measur ing the a m o u n t of 
mois tening of a special strip of filter p a p e r folded 
so that 5 m m of the strip lies within the conjunct i 
val sac {Schirmer's test). A value of less than 5 m m 
in 5 minutes is indicative of K C S a n d values 
b e t w e e n 5 a n d 10 m m are borderl ine. 

Treatment 

Frequent instillation of artificial tears (e .g. h y p r o -
mellose) is effective in m o s t pat ients . 

Prognosis 

This is excellent a l though t rea tment m a y h a v e to 
be cont inued indefinitely. 

Introduction 3 

Symptoms 

T h e s e are variable blurring of vision, water ing , 
pa in a n d photophobia . 

Signs 

C o r n e a l haz iness a n d ulcerat ion a r e the t w o m o s t 
c o m m o n signs (Figure 1 .5) . 

Keratitis 
Keratitis is a n inf lammation of the cornea . 

Treatment 

T r e a t m e n t is wi th topical antimicrobial agent s a n d , 
in se lected cases , s teroids m a y also be indicated. 

Causes 

The m o s t c o m m o n causes are h e r p e s s implex, 
h e r p e s zoster , bacteria a n d hypersensit iv i ty to 

Prognosis 

This is usual ly g o o d prov ided t r e a t m e n t is s tarted 
early . 

Figure 1.4 Conjunctival staining with rose bengal in 
keratoconjunctivitis sicca 

Figure 1.5 Severe bacterial keratitis with hypopyon 

s taphy lococca l exotoxins . Occas ional sys temic 
assoc iat ions include: 

• R h e u m a t o i d arthrit is . 
• Co nnec t iv e t issue d i sorders 
• W e g e n e r ' s granulomatos i s . 
• C r o h n ' s disease . 
• A c n e rosacea . 
• Atop ic e c z e m a . 
• Syphilis. 
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Symptoms 

Prognosis 

Many cases develop complications such as kerati
tis, cataract and glaucoma. 

Anterior uveitis 
Anterior uveitis (iridocyclitis) is an inflammation 
of the anterior part of the uveal tract which 
consists of the iris and ciliary body. The two main 
types are acute and chronic. 

Figure 1.6 Circumcorneal (ciliary) injection in acute iritis 

Acute anterior uveitis 
Causes 

Many cases are idiopathic. Systemic associations 
include: 

• Ankylosing spondylitis. 
• Reiter's syndrome. 
• Psoriatic arthritis. 
• Behget's disease. 
• Sarcoidosis. 
• SyphiHs. 
• Crohn's disease. 
• Ulcerative colitis. 

Figure 1.7 Acute iritis with aqueous cells and flare as 
seen with the slit lamp microscope 

These are subacute onset of unilateral photopho
bia, pain, redness, decreased vision and watering. 

Signs 

These are a small pupil, circumcorneal 'ciliary' 
injection, which has a violaceous hue (Figure 1.6), 
and inflammatory cells in the aqueous humour 
(Figure 1.7), which can be detected only with a 
special microscope called a slit lamp. In very 
severe cases a fibrinous exudate develops in the 
aqueous (Figure 1.8) and the inflammatory cells 
may form a white fluid level in the bottom of the 
anterior chamber called a hypopyon (see Figure 
4.25). 

Treatment 

This is with topical steroids to suppress the 
inflammation and mydriatics to prevent the 

Scleritis 
Scleritis is a very rare inflammation of the tough 
white outer collagenous layer of the eye. 

Causes 

The most common local cause is herpes zoster. 
The most frequent systemic associations include: 

• Rheumatoid arthritis. 
• Connective tissue disorders. 
• Wegener's granulomatosis. 

Symptoms and signs 

For these see Chapter 4. 

Treatment 

Treatment is with systenüc non-steroidal anti
inflammatory agents in mild cases, and steroids 
and/or cytotoxic agents in severe cases. 
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f o r m a t i o n o f a d h e s i o n s b e t w e e n t h e iris a n d l e n s 
c a l l e d p o s t e r i o r s y n e c h i a e ( F i g u r e 1 . 9 ) . 

Prognosis 

T h i s is u s u a l l y g o o d p r o v i d e d t r e a t m e n t is 
in s t i t u t e d e a r l y . M o s t c a s e s last less t h a n 6 w e e k s 
a l t h o u g h r e c u r r e n c e s a r e c o m m o n . 

Causes 

Chronic anterior uveitis 

C h r o n i c a n t e r i o r u v e i t i s is less c o m m o n t h a n t h e 
a c u t e t y p e . It f r e q u e n t i y p e r s i s t s f o r s e v e r a l 
m o n t h s a n d s o m e t i m e s f o r y e a r s . 

Symptoms 

T h e s e m a y b e m i n i m a l d e s p i t e s e v e r e i n f l a m m a 
tion. P a t i e n t s m a y r e p o r t slight b l u r r i n g o f v i s i o n 
a n d m i l d r e d n e s s . 

Signs 

T h e s e a r e s i m i l a r t o t h e a c u t e t y p e , a l t h o u g h t h e 
e y e is n o t u s u a l l y r e d a n d t h e c o n d i t i o n is 
f r e q u e n t l y bilateral. 

Treatment 

T r e a t m e n t is s i m i l a r t o t h e a c u t e t y p e a l t h o u g h t h e 
r e s p o n s e m a y b e less satisfactory. 

Figure 1.8 Fibrinous exudate in the aqueous in very 
severe acute iritis associated with ankylosing spondylitis 

Prognosis 

T h i s is less g o o d t h a n i n t h e a c u t e t y p e . T h e 
i n f l a m m a t i o n m a y p e r s i s t f o r m a n y m o n t h s a n d 
e v e n y e a r s a n d g i v e rise t o c o m p l i c a t i o n s s u c h a s 
g l a u c o m a , b a n d k e r a t o p t h y a n d c a t a r a c t ( s e e 
F i g u r e 4 . 2 0 ) 

Cataract 
A c a t a r a c t is a n o p a c i t y i n t h e c r y s t a l l i n e l e n s o f t h e 
e y e . 

Figure 1.9 Irregular pupil due to adhesions between the 
iris and lens (posterior synechiae) following a severe 
attack of acute iritis 

Causes 

O l d a g e is b y far t h e m o s t c o m m o n c a u s e . O t h e r 
c a u s e s i n c l u d e : 

• T r a u m a a n d i r r a d i a t i o n . 
• I n h e r i t e d . 
• C h r o n i c a n t e r i o r u v e i t i s . 
• S t e r o i d s . 
• D i a b e t e s . 

S o m e c a s e s a r e i d i o p a t h i c . S y s t e m i c a s s o c i a t i o n s 
i n c l u d e : 

• S a r c o i d o s i s . 
• T u b e r c u l o s i s . 
• J u v e n i l e c h r o n i c arthritis. 
• S y p h i l i s . 
• W h i p p l e ' s d i s e a s e . 
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Symptoms 

T h e r e is u s u a l l y a g r a d u a l i m p a i r m e n t o f v i s i o n . 

Signs 

A l e n s o p a c i t y c a n b e d e t e c t e d b y o b s e r v i n g t h e 
r e d reflex w i t h a n o p h t h a l m o s c o p e h e l d a b o u t 
3 0 c m f r o m t h e p a t i e n t ' s e y e ( F i g u r e 1 . 1 0 ) . 

Treatment 

T r e a t m e n t is s u r g i c a l . 

Prognosis 

T h i s is e x c e l l e n t i n t h e v a s t m a j o r i t y . 

Posterior uveitis 
P o s t e r i o r u v e i t i s is a n i n f l a m m a t i o n o f t h e c h o r o i d 
a n d / o r r e t i n a . A c c o r d i n g t o t h e site o f p r i m a r y 
i n v o l v e m e n t it is s u b d i v i d e d i n t o retinitis, c h o r 
oiditis a n d r e t i n o c h o r o i d i t i s . 

Causes 

I n t h e U K t h e m o s t c o m m o n c a u s e is r e a c t i v a t i o n 
o f c o n g e n i t a l t o x o p l a s m o s i s . S y s t e m i c a s s o c i a t i o n s 
i n c l u d e : 

• B e h g e t ' s d i s e a s e . 
• S a r c o i d o s i s . 
• T u b e r c u l o s i s . 
• A I D S . 
• S y p h i l i s . 
• C r o h n ' s d i s e a s e . 
• W h i p p l e ' s d i s e a s e . 
• R e t i c u l u m cell s a r c o m a . 

Signs 

T h e s e v a r y a c c o r d i n g t o t h e t y p e . 

• Vitritis is c h a r a c t e r i z e d b y cells i n t h e v i t r e o u s . 
It is r e s p o n s i b l e f o r s y m p t o m s o f v i t r e o u s 
floaters a n d , if s e v e r e , it i m p a i r s v i s u a l i z a t i o n o f 
t h e f u n d u s . 

• A c t i v e r e t i n o c h o r o i d i t i s is c h a r a c t e r i z e d b y 
w h i t e c l o u d y p a t c h e s w i t h i n d i s t i n c t o u t l i n e s 
( F i g u r e 1 . 1 1 ) . 

Figure 1.10 (a) Normal red reflex; (b) red reflex in an eye 
with a central lens opacity 

Figure 1.11 Acute focal retinochoroiditis due to 
toxoplasmosis - note old inactive lesions 
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• Inac t ive re t inochoroid i t i s appea r s as w h i t e 
wel l -def ined a reas o f chor iore t ina l a t r o p h y w i th 
p i g m e n t e d bo rde r s . T h e ret inal b l o o d ves se l s 
p a s s ove r the l e s ions und i s tu rbed (Figure 1 .12) . 

• Vascul i t i s m a y invo lve the ret inal ve ins (peri
phlebi t i s ) or , less c o m m o n l y , t he ar ter io les . 
Ac t ive per iphlebi t i s is charac te r ized b y a fluffy 
w h i t e h a z i n e s s su r round ing the b l o o d c o l u m n 
( see F igure 7 . 9 ) . 

Treatment 

T h i s var ies accord ing to t he c a u s e a n d inc ludes 
sys t emic an t imicrobia l agen t s , s te ro ids a n d cy to 
toxic a g e n t s . 

Prognosis 

T h i s var ies acco rd ing to t he c a u s e a n d loca t ion o f 
t he in f l ammato ry focus . L e s i o n s invo lv ing the 
fovea h a v e a p o o r p rognos i s . 

a r e a s soc i a t ed w i th m a n y cond i t i ons tha t c a u s e 
re t ina l i s c h a e m i a s u c h as : 

• Re t ina l ve in occ lus ion . 
• Preprol i fe ra t ive d iabet ic r e t i nopa thy . 
• H y p e r t e n s i v e r e t inopa thy . 
• C o l l a g e n vascu la r d i so rders . 
• A I D S . 
• P a p i l l o e d e m a . 
• B l o o d hype rv i scos i ty . 

Vascular disorders of the 
fundus 
Haemorrhages 
• F l a m e - s h a p e d h a e m o r r h a g e s a re loca ted in t h e 

superf icial n e r v e fibre layer o f t he re t ina . T h e y 
m a y occu r in h y p e r t e n s i o n , pap i l l oedema a n d 
re t inal ve in occ lus ion (see F igures 3 .6 a n d 3 . 7 ) . 

• D o t a n d b lo t h a e m o r r h a g e s lie d e e p in t he 
p lex i form or i n n e r nuc lea r layers o f t he re t ina . 
T h e y typical ly occu r in b a c k g r o u n d diabet ic 
r e t i nopa thy ( see F igure 2 . 2 6 ) . 

• D a r k b lo t h a e m o r r h a g e s invo lve t h e en t i re 
t h i cknes s o f the re t ina a n d a re f requent ly 
indica t ive o f seve re ret inal i s ch aemi a . 

• R o t h ' s spo ts are h a e m o r r h a g e s wi th w h i t e 
cen t r e s w h i c h m a y occu r in endocard i t i s a n d 
var ious haema to log ica l d i s eases ( see F igu re 
1 1 . 1 ) . 

Figure 1.12 Old multifocal retinochoroiditis 

Cotton-wool spots 

T h e s e w e r e former ly refer red to as soft e x u d a t e s . 
T h e y lie in the n e r v e fibre layer o f the re t ina a n d 
a p p e a r as fluffy w h i t e p a t c h e s m o s t c o m m o n l y at 
t he pos te r io r po le (Figure 1.13) . C o t t o n - w o o l spo t s Figure 1.13 Large cotton-wool spot 
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Ischaemic optic neuropathy 

Cause 

This is caused by infarction of the anterior part of 
the optic nerve by occlusion of the posterior ciliary 
arteries. The majority of patients are elderly with 
no obvious underlying disease except presumed 
atheroma and possibly mild hypertension or 
diabetes. Systemic associations include: 

• Giant cell arteritis. 
• Collagen vascular disorders. 
• Wegener's granulomatosis. 

Symptoms 

These are acute unilateral visual loss. 

Signs 

These are pale swelling of the optic disc which 
may be associated with a few flame-shaped 
haemorrhages (see Figure 3.11). 

Treatment 

Treatment is with systemic steroids if associated 
with a systemic disease. 

Figure 1.14 Macular star in hypertensive retinopathy -
also a small cotton-wool spot near the superotemporal 
arcade (courtesy of Dr P. Malleson) 

Prognosis 

This is poor, especially in giant cell arteritis. 

Hard exudates 
These form in areas of chronic focal vascular 
leakage and consist of deposits of lipids and 
lipoproteins. Hard exudates lie deep in the retina 
and appear as yellowish lesions with well-
demarcated borders. 

• In background diabetic retinopathy, the hard 
exudates frequently form circinate rings (see 
Figure 2.30). 

• In papilloedema and hypertensive retinopathy, 
they form a star figure centred at the fovea 
(macular star) (Figure 1.14). 
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Thyroid dysfunction 
Basic thyroid physiology 
• T w o h o r m o n e s s e c r e t e d b y t h e t h y r o i d g l a n d 

a r e thyroxine (T4) a n d triiodthyronine (T3) ( F i g u r e 
2 . 1 ) . T h e e n z y m a t i c r e a c t i o n s i n w h i c h i o d i n e is 
t r a p p e d a n d i n c o r p o r a t e d i n t o t h e s e t w o h o r 
m o n e s a r e u n d e r t h e c o n t r o l o f t h e a n t e r i o r 
p i t u i t a r y v i a t h e t h y r o i d - s t i m u l a t i n g h o r m o n e 
( T S H ) . T h e a n t e r i o r p i t u i t a r y is, i n t u r n , influ
e n c e d b y t h e h y p o t h a l a m u s b y t h j o O t r o p h i n -
r e l e a s i n g h o r m o n e ( T R H ) . B o t h t h e a n t e r i o r 
p i t u i t a r y a n d t h e h y p o t h a l a m u s a r e u n d e r 
f e e d b a c k c o n t r o l s o t h a t s e c r e t i o n v a r i e s i n 
v e r s e l y w i t h t h e l e v e l s o f c i r c u l a t i n g T3 a n d T4. 

• I n t h e p l a s m a o v e r 9 9 . 9 5 % o f b o t h T3 a n d T4 a r e 
b o u n d t o p r o t e i n a n d o n l y 0 . 0 5 % o f b o t h 
h o r m o n e s exists i n a n u n b o u n d state o r f r e e 
f o r m . H o w e v e r , d e s p i t e t h e i r e x c e e d i n g l y l o w 
c o n c e n t r a t i o n s , t h e s e f r e e f r a c t i o n s a r e v e r y 
i m p o r t a n t b e c a u s e t h e y d i f f u s e o u t o f t h e 
cir c u l a t i o n a n d e n t e r cells w h e r e t h e y e x e r t t h e i r 
b i o l o g i c a l a c t i o n s . T3 is t h o u g h t t o b e a s 
i m p o r t a n t a s T4 i n total m e t a b o l i c activity 
d e s p i t e t h e fact t h a t its c o n c e n t r a t i o n is v e r y 
m u c h l o w e r . O c c a s i o n a l l y T3 t h y r o t o x i c o s i s 
o c c u r s i n t h e p r e s e n c e o f a n o r m a l T4. 

• T h y r o i d f u n c t i o n tests i n c l u d e : (1) total s e r u m 
T3 a n d T4, (2) s e r u m f r e e T3 a n d T4, (3) s e r u m 
T S H , (4) T R H stre s s test a n d (5) t h y r o i d 
a n t i b o d i e s . M o s t l a b o r a t o r i e s n o w m e a s u r e T S H 
w i t h a h i g h l y s e n s i t i v e i m m u n o r a d i o m e t r i c 
a s s a y a s a s c r e e n i n g test f o r b o t h h y p o - a n d 
h y p e r t h y r o i d states. It is n o w r a r e l y n e c e s s a r y 
t o p e r f o r m a T R H test. 

Hypotha lamus 

Figure 2.1 Thyroid physiology 
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Hyperthyroidism 
Classification 

Graves' disease This is a common autoimmune 
disease caused by excess secretion of thyroid 
hormones by the entire thyroid gland. It typically 
affects females and is the most frequent cause of 
hyperthyroidism (thyrotoxicosis). 

Toxic nodular goitre This is characterized by 
excess secretion of thyroid hormones by single or 
multiple thyroid nodules. It is less common than 
Graves' disease and it usually occurs in an older 
age group. 

Subacute thyroiditis This may cause transient 
hyperthyroidism. 

Factitious hyperthyroidism This is caused by 
excessive ingestion of thyroid hormones. 

Clinical features 

Presentation 

• Weight loss despite increased appetite and food 
intake. 

• Increased bowel frequency. 
• Sweating and heat intolerance. 
• Nervousness, irritability, palpitation, weak

ness, fatigue and tremor. 

Signs 

External 

• Warm and sweaty skin, fine silky hair, 
onycholysis affecting the finger nails, especially 
the ring fingers (Plummer's nails). 

• Pretibial myxoedema (infiltrative dermopathy) 
(Figure 2.2) and clubbing of the finger nails 
(thyroid acropathy) (Figure 2.3) may be present 
in Graves' disease. 

• Diffuse thyroid enlargement in Graves' disease 
may be associated with a bruit. 

• One or more nodules may be palpable in 
patients with nodular goitre. 

Cardiovascular 

• Sinus tachycardia, wide pulse pressure and 
high output cardiac failure. 

• Arrhythmias (atrial fibrillation and premature 
ventricular beats). 

Central nervous system 

• Fine tremor and brisk tendon reflexes. 
• Muscle weakness due to associated proximal 

myopathy is common. 
• Myasthenic features are occasionally seen. 

Treatment 

The options for control are: 

• Oral antithyroid drugs (e.g. Carbimazole). 
• Surgical partial thyroidectomy. 

Figure 2.2 Pretibial myxoedema Figure 2.3 Thyroid acropathy 
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• Radioact ive iodine therapy . 
• ß-Blockers are useful for s y m p t o m a t i c relief of 

sweat ing , tachycardia a n d tremor . 

In pat ients with thyrotoxicosis a n d o p h t h a l m o 
pathy , it is general ly advisable to c h a n g e thyroid 
status gently. 

Classification 

• Eyel id signs, 
• Infiltrative o p h t h a l m o p a t h y : 

Soft tissue involvement . 
Proptos i s . 
Opt ic n e u r o p a t h y . 
Restrict ive m y o p a t h y . 

Thyroid ophthalmopathy 
Association with hyperthyroidism 

Somet imes thyroid o p h t h a l m o p a t h y m a y exist 
wi thout a n y clinical or biochemical ev idence of 
thyroid dysfunction. M o r e frequently there are 
s o m e systemic features , but they m a y follow a 
complete ly different clinical course from ocular 
involvement . W h e n the eye signs of Graves ' 
disease occur in a pat ient w h o is not clinically 
hyper thyro id , the condit ion is referred to as 
euthyro id or ophthalmic Graves ' disease. This is 
the form which is m o s t frequently e n c o u n t e r e d by 
ophthalmologis ts . In pat ients with Graves ' disease 
the eye signs m a y p r e c e d e , coincide with or follow 
the hyperthyro id i sm. In general the ocular fea
tures of Graves ' disease a n d ophthalmic euthyro id 
Graves ' disease are similar, a l though they tend to 
be m o r e asymmetr ica l in the latter (Figure 2 . 4 ) . 

Eyelid signs 

Lid retraction (Dalrymple's sign) Retract ion of 
b o t h the u p p e r a n d lower lids is o n e of the cardinal 
s igns of Graves ' disease a n d is responsible for both 
functional a n d cosmet ic prob lems . In m a n y 
pat ients there is both true lid retract ion as well as 
pseudo- l id retract ion d u e to assoc iated proptos is . 

Mechanisms A l t h o u g h the p h e n o m e n o n of lid 
re tract ion is incomplete ly u n d e r s t o o d , a combina
tion of the following factors is responsible: 

• Over-ac t ion of Müller's musc le d u e to s y m 
pathet ic over-st imulat ion. 

• Over-ac t ion of the super ior rec tus a n d levator 
mu s c l e s s e c o n d a r y to restrictive m y o p a t h y of 
the inferior rec tus musc le . 

• Restrict ive m y o p a t h y of the levator musc le 
itself. 

Clinical features In the n o r m a l eye the u p p e r 
eyelid covers about 2 m m of the super ior par t of 
the c o r n e a (Figure 2 . 5 a ) . Lid retract ion is recog
n ized by e levat ion of the u p p e r lid so that its 
m a r g i n is e i ther level wi th or above the superior 
l imbus, a l lowing sclera to be visible (Figure 2 .5b) . 

Lid lag (Von Graefe's sign) This is character ized 
by the r e t a r d e d descent of the u p p e r lid o n looking 
d o w n (Figure 2 . 6 ) . W h e n g a z e is c h a n g e d from 
d o w n to u p , the globe then lags behind the u p p e r 
lid. 

Figure 2.4 Thyroid ophthalmopathy, (a) Asymmetrical 
features in ophthalmic (euthyroid) Graves' disease; (b) 
symmetrical signs in Graves' disease 

Miscellaneous lid signs 

• Staring a n d fr ightened a p p e a r a n c e which is 
p a r t i c u l a r l y m a r k e d o n a t t e n t i v e f ixation 
(Kocher ' s s ign) (Figure 2 . 7 ) . 

• Infrequent blinking. 
• M a r k e d fine t r e m o r o n lid c losure . 
• Jerky m o v e m e n t s o n lid opening . 

In about 5 0 % of pat ients lid retract ion i m p r o v e s 
wi th the p a s s a g e of time a n d its severity is usually 
i m p r o v e d by t r e a t m e n t of the hyper thyro id i sm. 
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O t h e r c a u s e s o f lid re t rac-

• A b e r r a n t r egene ra t ion o f the third n e r v e ( see 
C h a p t e r 6 ) . 

• Uni la te ra l p tos i s w i th contra la tera l over -ac t ion 
o f the leva tor (e .g . m y a s t h e n i a ) . 

• Col l ie r ' s s ign o f t he dorsa l midbra in (Pa r inaud ' s 
s y n d r o m e ) ( see C h a p t e r 6 ) . 

• Famil ia l per iod ic para lys is . 

Infiltrative ophthalmopathy 

Pathogenesis A h u m o r a l a g e n t ( IgG an t ibody) is 
p r o b a b l y r e spons ib l e for t he foUowing c h a n g e s 
(F igure 2 . 8 ) : 

• E n l a r g e m e n t o f ex t raocular m u s c l e s a s soc i a t ed 
w i t h a n inc rease in g l y c o s a m i n o g l y c a n s a n d 
o e d e m a in t he extracel lu lar t i s sues . 

• R o u n d cell infi l tration o f interst i t ial t i s sues , a n d 

s u b s e q u e n t d e g e n e r a t i o n o f m u s c l e fibres, 
even tua l ly l eads to fibrosis w h i c h exer t s a 
t e the r ing effect o n t h e i nvo lved m u s c l e a n d 
resu l t s in res t r ic t ive m y o p a t h y . 

• Prol i fera t ion o f orbi tal fat a n d c o n n e c t i v e tissue 
is a s soc ia t ed w i th r e t en t ion o f fluid, a c c u m u l a 
tion o f g l y c o s a m i n o g l y c a n s a n d r o u n d ceU 
infi l t rat ion. 

T h e a b o v e factors c a u s e a n inc rease in t he s ize o f 
in t raorbi ta l c o n t e n t s a n d a s e c o n d a r y e leva t ion o f 
in t raorbi ta l p r e s su re , w h i c h m a y i tself c a u s e 
fur ther fluid r e t en t ion wi th in the orbit . 

Soft tissue inOolvement 

• Con junc t iva l in jec t ion is a sens i t ive s ign o f 
d i s e a s e act ivi ty. A n i n t e n s e focal h y p e r a e m i a 
m a y b e s e e n ou t l in ing a n d over ly ing t h e 
t e n d o n s o f t h e hor izon ta l r ec tus m u s c l e s (Figure 
2 . 9 ) . 

Figure 2.6 Lid lag on downgaze (Von Graefe's sign) 

Figure 2.5 (a) Normal position of the upper eyelid hiding 
the superior part of the cornea; (b) exposure of sclera due 
to lid retraction 

Figure 2.7 Staring and frightened appearance (Kocher's 
sign) 

Differential diagnosis 
tion inc lude : 
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Humoral 
agent 

Orbital fat increase Extraocular muscle hypertrophy 

Intraorbital pressure increase 

Figure 2.8 Postulated pathogenesis of infiltrative thyroid ophthalmopathy 

• C h e m o s i s refers to o e d e m a o f t he con junc t iva 
a n d ca runc le . I f m i n i m a l it is man i fes t as a smal l 
fold o f r e d u n d a n t con junc t iva o v e r h a n g i n g the 
l o w e r eye l id . I f s eve re t h e con junc t iva p ro l ap se s 
o v e r t he l o w e r lid (F igure 2 . 1 0 ) . 

• Supe r io r l imbic kera toconjunc t iv i t i s is char 
ac te r ized b y papi l la ry h y p e r t r o p h y o f the u p p e r 
tarsal p la te , a n d h y p e r a e m i a a n d t h i cken ing o f 
t he super ior bu lba r con junc t iva (Figure 2 . 1 1 ) . 

Figure 2.10 Severe Chemosis in thyroid ophthalmopathy 

Figure 2.9 Conjunctival injection overlying a medial 
rectus muscle 

Figure 2.11 Injection of the superior bulbar conjunctiva 
due to superior limbic keratoconjunctivitis 
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Proptosis 

Measurement The n o r m a l distance b e t w e e n the 
a p e x of the cornea a n d the lateral orbital r im is 
2 0 m m . A n y m e a s u r e m e n t of 2 1 m m or m o r e is 
r e g a r d e d as being abnormal a n d indicative of 
proptos i s , wh ich is defined as a forward p r o t r u 
sion of the globe. Proptos is is best de tec ted by 
examin ing the pat ient from above (Figure 2 . 1 2 ) . 
T h e a m o u n t of proptos is c a n be m e a s u r e d either 
wi th a Herte l e x o p h t h a l m o m e t e r (Figure 2 . 1 3 ) or a 
plastic rule rest ing on bone at the outer c a n t h u s 
(Figure 2 . 1 4 ) . 

Clinical features In thyroid o p h t h a l m o p a t h y p r o p 
tosis is v e r y c o m m o n a n d it m a y be unilateral, 
bilateral a n d asymmetr ica l . It m a y be self-limiting, 
is uninf luenced by the t rea tment of the h y p e r t h y 
roidism a n d it persists in about 70% of pat ients . It 
is useful to think of proptos is as being a safety 

m e c h a n i s m which protec ts the optic n e r v e from 
the potentially d a n g e r o u s effects of raised intra
orbital pressure . H o w e v e r , in s o m e pat ients wi th a 
s t rong orbital s e p t u m the intraorbital p r e s s u r e 
m a y rise to d a n g e r o u s levels wi thout caus ing 
proptos i s . 

Differential diagnosis Whilst thyroid o p h t h a l m o 
p a t h y is the m o s t c o m m o n cause of both unilateral 
a n d bilateral proptos i s in adults the following 
causes should also be cons idered . 

P s e u d o p r o p t o s i s d u e to: 

• Ipsilateral lid retract ion. 
• Ipsilateral en largement of the globe result ing 

from very severe m y o p i a (Figure 2 . 1 5 ) or 
b u p h t h a l m o s d u e to congenital g laucoma. 

• Ipsilateral shal low orbit (e .g . craniofacial dysos 
tosis, facial a n d skull a s y m m e t r y ) . 

• Contra latera l e n o p h t h a l m o s . 

Figure 2.12 Left proptosis seen from above 

Figure 2.14 Measurement of amount of proptosis with a 
plastic rule 

Figure 2.13 Measurement of amount of proptosis with a 
Hertel exophthalmometer 

Figure 2.15 íüght pseudoproptosis due to a combination 
of a large right eye from high myopia and a small 
shrunken left eye 
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Other common causes of true proptosis in 
adults are: 

• Orbital tumours. 
• Orbital pseudotumours. 
• Vascular anomalies. 

Optic neuropathy This is a rare but potentially 
very serious complication that requires immediate 
treatment. It has an insidious onset and is easy to 
miss, because it may occur in the absence of 
significant proptosis and in eyes with normal 
visual acuity. Its presence may also be masked by 
other symptoms. 

Pathogenesis The pathogenesis of optic neuro
pathy has been ascribed to many different causes. 
It seems likely that apical orbital crowding by 
enlarged extraocular muscles is an important 
factor (Figures 2.16 and 2.17). 

Visual function The most sensitive symptoms of 
early optic nerve dysfunction are a greying of 
vision or desaturation of colours. Patients rarely 
volunteer the latter unless specifically questioned. 
Visual acuity is reduced in 50% of cases. In order 
to detect early optic neuropathy, patients should 
be encouraged to monitor periodically their own 

vision at home by alternately occluding each eye 
and reading small print as well as assessing the 
intensity of colours on a television screen. 

Visual fields About 60% of patients have visual 
field abnormalities which include: increased size 
of the blind spot, paracentral scotomata, nerve 
fibre bundle defects, central or paracentral scoto
mata and generalized constriction. 

Signs 

• The optic nerve head in 50% of patients with 
optic neuropathy is normal, in 25% it is 
elevated and hyperaemic (Figure 2.18), and in 
25% it is pale. 

• A relative afferent pupillary conduction defect 
is common. 

Restrictive myopathy The possibility of thyroid 
eye disease should be suspected in all adults who 
complain of double vision, especially if the two 

Urge 
lateral 
rectus 

Figure 2.16 CT scan of orbits showing large extraocular 
muscles in thyroid ophthalmopathy (courtesy of Mr P. 
Rosen) 

Figiire 2.17 (a) Large lateral rectus muscle in thyroid 
ophthalmopathy; (b) appearance on B-scan 
ultrasonography 
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T a p i n g o f e y e l i d s at n i g h t t o p r o t e c t t h e c o r n e a 
i n p a t i e n t s w i t h e x p o s u r e k e r a t o p a t h y . 
P r i s m a t i c s p e c t a c l e s m a y b e u s e f u l i n c o n t r o l 
l i n g m i l d d i p l o p i a . 
D i u r e t i c s s u c h a s c y c l o p e n t h i a z i d e ( N a v i d r e x - K ) 
0.5 m g at b e d t i m e m a y b e u s e f u l i n r e d u c i n g t h e 
s e v e r i t y o f m o r n i n g p e r i o r b i t a l o e d e m a . 

Treatment of thyroid ophthalmopathy 

Non-specific 

• R e a s s u r a n c e t h a t , i n m a n y c a s e s , i n v o l v e m e n t 
is relatively m i l d a n d t h a t t h e c o n d i t i o n r e s o l v e s 
s p o n t a n e o u s l y w i t h i n s e v e r a l m o n t h s o r a f e w 
y e a r s a n d is m e r e l y a n u i s a n c e . A l l t h a t t h e s e 
p a t i e n t s r e q u i r e is e x a m i n a t i o n e v e r y 6 m o n t h s 
t o e n s u r e t h a t t h e y a r e n o t d e v e l o p i n g a n y 
v i s i o n - t h r e a t e n i n g c o m p l i c a t i o n s . 

• H e a d e l e v a t i o n d u r i n g s l e e p b y b l o c k s u n d e r 
t h e h e a d o f t h e b e d a n d e x t r a p i l l o w s m a y 
r e d u c e t h e s e v e r i t y o f p e r i o r b i t a l o e d e m a . 

Figure 2.19 Defective elevation of left eye due to 
restrictive thyroid myopathy of the left inferior rectus 
muscle 

Figure 2.18 Moderate disc swelling in dysthyroid optic 
neuropathy 

Figure 2.20 Gross convergent strabismus due to bilateral 
contracture of the medial rectus muscles simulating 
bilateral sixth nerve palsies (courtesy of Mr B. 
Mathalone) 

i m a g e s a r e s e p a r a t e d vertically. I n o r d e r o f 
f r e q u e n c y , d e f e c t s o f o c u l a r m o t i l i t y c a u s e d b y 
fibrotic c o n t a c t i o n s o f e x t r a o c u l a r m u s c l e s a r e : 

• I n f e r i o r r e c t u s c o n t r a c t i o n c a u s i n g d e f e c t i v e 
e l e v a t i o n w h i c h m i m i c s a s u p e r i o r r e c t u s p a l s y 
- t h e m o s t c o m m o n ( F i g u r e 2 . 1 9 ) . 

• M e d i a l r e c t u s c o n t r a c t i o n c a u s i n g d e f e c t i v e 
a b d u c t i o n w h i c h m i m i c s a si x t h n e r v e p a l s y 
( F i g u r e 2 . 2 0 ) . 

• S u p e r i o r r e c t u s c o n t r a c t i o n c a u s i n g d e f e c t i v e 
d e p r e s s i o n w h i c h m i m i c s a n inferior r e c t u s 
p a l s y . 

• L a t e r a l r e c t u s c o n t r a c t i o n c a u s i n g d e f e c t i v e 
a d d u c t i o n - t h e least c o m m o n . 
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Ocular lubricants Chronic ocular irritation in 
patients with thyroid ophthalmopathy may be 
caused by conjunctival inflammation, corneal 
exposure, dry eyes due to infiltration of the 
lacrimal glands by inflammatory cells, and super
ior limbic keratoconjunctivitis. Lubricants in the 
form of artificial tears during the day and ointment 
at bedtime are useful in obtaining symptomatic 
relief. 

Systemic steroids 

Indimtions Systemic steroid therapy is indicated 
for optic neuropathy and during the early course of 
the disease in patients with severe Chemosis, 
proptosis and pain (Figure 2.21). Steroid therapy, 
however, has no effect on the severity of either 
restrictive ocular myopathy or lid retraction, and it 
is of no value in long-standing cases; 

Administration An initial dose of enteric-coated 
prednisolone 80-100 mg/day should be admini
stered and a favourable response expected within 
48 hours with reduction of discomfort, Chemosis 
and periorbital oedema. The dose should then be 
tapered by 5mg every fifth day. A maximal 
response is usually achieved within 2-8 weeks. If 
possible, steroid therapy should be terminated 
after 3 months. Prolonged steroid administration 
should be reser\ied only for the few patients who 
are unresponsive to other forms of therapy. The 
benefits of azathioprine and cyclophosphamide 
either alone or as steroid-sparing agents are 
uncertain. 

Radiotherapy 

Administration The dose is 20 Gy to the posterior 
orbit given over a 10-day period. A positive 
response is usually evident within 6 weeks with 
maximal improvement evident by 4 months. 
Patients who are unresponsive to steroids may 
benefit from radiotherapy which, just like steroid 
therapy, does not influence the degree of restric
tive ocular myopathy or lid retraction. Potential 
complications of radiotherapy include: cataract 
formation, keratitis, localized oedema and mild 
loss of hair. 

Orbital decompression 

Indications In general decompression of the orbit 
should only be considered when non-invasive 
methods (i.e. systemic steroids, radiotherapy) 
have been tried and been proved ineffective. The 
three main indications are: 

1. Severe exposure keratopathy secondary to 
proptosis and lid retraction. 

2. Optic neuropathy with imminent danger of 
permanent visual damage. 

3. Cosmetically unacceptable proptosis. Because 
of the potential complications of surgical 
decompression, this applies only to patients in 
whom the proptosis has been stable for at least 
9 months. 

Figure 2.21 Extremely severe dysthyroid 
ophthalmopathy with exposure keratopathy of the left 
eye 

Methods 

• One-wall decompression involving either the 
medial or lateral walls. 

• Two-wall (antral-ethmoidal) decompression 
(Figure 2.22) which is the most popular. 

• Three-wall decompression in which the lateral 
wall is also removed. 

• Four-wall decompression in which a part of the 
sphenoid bone at the apex of the orbit and the 
lateral half of the roof are also removed. 

Indications The indications for radiotherapy are 
essentially the same as for steroid therapy. It is 
mainly reserved for patients who: 

• Have systemic contraindications to steroids. 
• Refuse steroids. 
• Develop serious steroid side effects. 
• Are steroid resistant. 
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Diabetes mellitus 
Definition 
D i a b e t e s mel l i tus is a n e x t r e m e l y c o m m o n d i sease 
cha rac t e r i zed b y sus t a ined h y p e r g l y c a e m i a s e c o n 
da ry to lack , o r d i m i n i s h e d eff icacy, o f e n d o 
g e n o u s insu l in . T h e t w o m a i n t ypes are : (1) 
insulin-dependent ( type 1, j uven i l e -onse t ) a n d (2) 
non-insulin-dependent ( type 2 , ma tu r i ty -onse t ) . 

Diagnostic tests 

• Ur ina lys i s for g lucose a n d k e t o n e s . 
• R a n d o m b l o o d g l u c o s e ove r 11 mmol/1 is sug

ges t ive . 
• F a s t i n g b l o o d g l u c o s e p e r s i s t e n t l y o v e r 

7 . 2 mmol/1 is vir tual ly d iagnos t ic . 
• G l u c o s e to l e rance tes t m a y b e useful in bo rde r 

l ine c a s e s . 

Systemic features 
Presentation 

• Po lyur ia , po lyd ips ia a n d noc tu r i a a re t he m o s t 
c o m m o n p r e s e n t i n g fea tu res o f h y p e r g l y 
c a e m i a . 

• W e i g h t loss a n d in fec t ions o f t he sk in , vu lva 
a n d ur inary tract a re a l so f requent . 

• Inc iden ta l finding. 

Figure 2.22 Two-wall orbital decompression 

Figure 2.23 (a) Severe bilateral lid retraction - preoperative appearance; (b) appearance following bilateral recession 
of the levator and Müller's muscles 

Surgery on extraocular muscles O p e r a t i o n o n the 
ex t r aocu la r m u s c l e s for restr ic t ive m y o p a t h y 
s h o u l d on ly b e pe r fo rmed w h e n the ang l e o f 
dev ia t ion h a s b e e n s table for at leas t 6 m o n t h s . 
T h e goa ls o f su rge ry are to ach i eve b inocu la r 
s ing le v i s ion in t he p r imary pos i t ion o f gaze a n d 
w h e n read ing . 

Surgery on eyelids 

• J o i n i n g t oge the r o f t he u p p e r a n d l o w e r eye l ids 
( t a r so r rhaphy) is ind ica ted for uncon t ro l l ed 
e x p o s u r e ke ra topa thy . 

• S u r g e r y to w e a k e n Mül l e r ' s m u s c l e for pa t i en t s 
w i t h s e v e r e l id re t rac t ion (Figure 2 . 2 3 ) . 

• R e m o v a l o f e x c e s s fatty t i s sue a n d r e d u n d a n t 
sk in f rom a r o u n d the eye l ids (b lepharop las ty ) . 
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Acute complications 

• D i a b e t i c k e t o a c i d o s i s i n i n s u l i n - d e p e n d e n t d i a 
b e t i c s ( I D D s ) . 

• H y p o g l y c a e m i c c o m a d u e t o i n s u l i n e x c e s s , 
e x c e s s i v e p h y s i c a l activity a n d s u l p h o n y l u r e a s . 

• H y p e r o s m o l a r n o n - k e t o t i c c o m a t y p i c a l l y 
affects e l d e r l y n o n - i n s u l i n - d e p e n d e n t d i a b e t i c s 
( N I D D s ) . 

Chronic complications 

Nephropathy T h i s h a s m u l t i p l e c a u s e s (e.g. 
p a p i l l a r y n e c r o s i s , c h r o n i c interstitial n e p h r i t i s ) . 
T h e l e s i o n specific for d i a b e t e s is in t r a c a p i l l a r y 
g l o m e r u l o s c l e r o s i s ( K i m m e l s t i e l - W i l s o n s y n 
d r o m e ) c h a r a c t e r i z e d b y initial p r o t e i n u r i a , w h i c h 
m a y p r o g r e s s t o t h e n e p h r o t i c s y n d r o m e a n d t h e n 
t o c h r o n i c r e n a l failure. 

Accelerated atherosclerosis 

• C o r o n a r y a r t e r y d i s e a s e is m o r e c o m m o n i n 
di a b e t i c s . 

• P e r i p h e r a l v a s c u l a r d i s e a s e o f t h e l o w e r l i m b s 
w i t h p o o r l y h e a l i n g u l c e r s , g a n g r e n e a n d 
e v e n t u a l a m p u t a t i o n . 

Neuropathy 

• P e r i p h e r a l s e n s o r y n e u r o p a t h y w h i c h m a y b e 
p a i n f u l b u t is o f t e n a s y m p t o m a t i c . I n a d v a n c e d 
c a s e s , a s y m m e t r i c a l g l o v e a n d s t o c k i n g s e n s o r y 
d i s t u r b a n c e is f o u n d a n d i n m i l d c a s e s j u s t t h e 
t o e s a r e n u m b . 

• A u t o n o m i c n e u r o p a t h y is c h a r a c t e r i z e d b y 
p o s t u r a l h y p o t e n s i o n , n o c t u r n a l d i a r r h o e a , 
g u s t a t o r y s w e a t i n g , i m p o t e n c e a n d a b n o r m a l 
b l a d d e r f u n c t i o n . 

• R a d i c u l o p a t h y c h a r a c t e r i z e d b y p a i n i n v o l v i n g 
a s i n g l e n e r v e r o o t o r a s i n g l e c r a n i a l n e r v e 
p o s s i b l y a s a re s u l t o f i s c h a e m i c i n f a r c t i o n . 

• M o n o n e u r i t i s m u l t i p l e x w h e r e s e v e r a l p e r i p h e r 
al n e r v e s a r e i n v o l v e d , e s p e c i a l l y t h e m e d i a n , 
u l n a r a n d lateral p o p l i t e a l . 

Treatment 
T h e g o a l s o f t r e a t m e n t o f d i a b e t e s a r e t o c o n t r o l 
s y m p t o m s a n d t o p r e v e n t a c u t e a n d c h r o n i c 
c o m p l i c a t i o n s b y t h e f o l l o w i n g m e a s u r e s : 

D i e t i n v o l v i n g t h e r e g u l a t i o n a n d timing o f 
c a r b o h y d r a t e i n t a k e . 
O r a l h y p o g l y c a e m i c a g e n t s i n N I D D s n o t 
c o n t r o l l e d b y d i e t a l o n e . 
I n s u l i n is i n d i c a t e d i n I D D s a n d i n s o m e N I D D s 
i n w h o m s a t i s f a c t o r y c o n t r o l is n o t o b t a i n e d b y 
o t h e r m e a s u r e s . 

Ocular complications 
Classification 

• D i a b e t i c r e t i n o p a t h y : 
B a c k g r o u n d . 
M a c u l o p a t h y . 
P r e p r o l i f e r a t i v e . 
P r o l i f e r a t i v e . 
A d v a n c e d d i a b e t i c e y e d i s e a s e . 

• C a t a r a c t : 
A c c e l e r a t e d s e n i l e . 
T r u e d i a b e t i c . 

• O c u l a r m o t o r n e r v e p a l s i e s . 
• A b n o r m a l p u p i l l a r y r e a c t i o n s . 
• C h a n g e s i n r e f r a c t i o n . 

Diabetic retinopathy (DR) 

Prevalence 

O v e r a l l p r e v a l e n c e o f r e t i n o p a t h y i n d i a b e t i c 
p a t i e n t s is a b o u t 2 5 % . I n N I D D s t h e p r e v a l e n c e is 
2 0 % a n d i n I D D s it is a b o u t 4 0 % . 

Risk factors 

Duration of diabetes T h e i n c i d e n c e o f d i a b e t i c 
r e t i n o p a t h y ( D R ) is c l o s e l y r e l a t e d t o t h e d u r a t i o n 
o f d i a b e t e s . I n p a t i e n t s d i a g n o s e d a s h a v i n g 
d i a b e t e s p r i o r t o t h e a g e o f 3 0 y e a r s , t h e i n c i d e n c e 
o f D R is 5 0 % after 1 0 y e a r s a n d 9 0 % after 3 0 y e a r s . 
It is e x t r e m e l y r a r e f o r D R t o d e v e l o p w i t h i n 5 
y e a r s o f t h e o n s e t o f d i a b e t e s , b u t a b o u t 5 % o f 
N I D D s h a v e b a c k g r o u n d D R at p r e s e n t a t i o n . 

Control of diabetes A l t h o u g h g o o d c o n t r o l w i l l 
n o t p r e v e n t D R , it m a y r e t a r d its d e v e l o p m e n t b y a 
f e w y e a r s . C o n v e r s e l y , p o o r l y c o n t r o l l e d p a t i e n t s 
m a y d e v e l o p D R s o o n e r t h a n w e l l - c o n t r o l l e d 
p a t i e n t s . T h e g r o w i n g c o n v i c t i o n t h a t c o m p l i c a 
tions o f d i a b e t e s a r e l i n k e d t o p o o r m e t a b o U c 
c o n t r o l h a s l e d t o a g g r e s s i v e efforts t o n o r m a l i z e 
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metabolism. However, in some patients a worsen
ing of retinopathy has been observed during the 
first few months to one year of improved blood 
glucose control, whether achieved by continuous 
subcutaneous infusion with insulin pumps or by 
multiple injections. 

Miscellaneous The following may have an 
adverse effect on DR: 

• Pregnancy. 
• Hypertension 
• Renal disease. 
• Anaemia. 

When to screen 

Insulin-dependent diabetics 

• Newly diagnosed: no need to screen for at least 
5 years. 

• Five to 10 years after the initial diagnosis: screen 
annually. 

• Over 10 years after the initial diagnosis: screen 
every 6 months. 

Non-insulin-dependent diabetics 

• Screen at least annually. 

Background diabetic retinopathy 

Clinical features Background DR is by far the 
most common type. It is caused by microvascular 
leakage into the retina. In the absence of maculo-
pathy it is asymptomatic. The signs are the 
following: 
• Microaneurysms are the earliest lesions consist

ing of small red dots which are usually located 
at the posterior pole temporal to the fovea 
(Figure 2.24). 

• Dot and blot haemorrhages are common and 
are located within the compact deep retinal 
layers. Small dot haemorrhages may be difficult 
to differentiate from microaneurysms (Figure 
2.25). 

• Hard exudates are more advanced lesions 
which are frequently located in a drcinate 
pattern peripheral to areas of chronic intraretin
al leakage (Figures 2.26 and 2.27). 

• Diffuse retinal oedema causes retinal thickening 
which is difficult to detect, particularly by the 
non-expert. 

Management 

• Treat associated hypertension, anaemia or renal 
failure. 

• Annual fundus examination. 

Figure 2.24 Mild background diabetic retinopathy with 
microaneurysms superotemporal to the fovea and a few 
hard exudates; visual acuity is normal 

Figure 2.25 Moderate background diabetic retinopathy 
with scattered haemorrhages and hard exudates very 
near to the fovea; visual acuity is normal 



Diabetic tnaculopathy 

Clinical features M a c u l o p a t h y is t h e m o s t c o m 
m o n c a u s e o f v i s u a l i m p a i r m e n t i n p a t i e n t s w i t h 
D R a n d is m o r e f r e q u e n t i n N I D D s . It is c a u s e d b y 
i n v o l v e m e n t o f t h e f o v e a b y o e d e m a a n d / o r h a r d 
e x u d a t e s . 
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Figure 2.26 Severe background diabetic retinopathy with 
haemorrhages and many scattered hard exudates; visual 
acuity is normal 

Preproliferative diabetic retinopathy 

Clinical features T h i s u n c o m m o n t y p e o f D R is 
c a u s e d b y retinal h y p o x i a . It is a s y m p t o m a t i c i n 
t h e a b s e n c e o f m a c u l o p a t h y . T h e s i g n s a r e ( F i g u r e 
2 . 2 9 ) : 
• C o t t o n - w o o l s p o t s d u e t o c a p i l l a r y o c c l u s i o n i n 

t h e n e r v e fibre l a y e r s . 
• I n t r a r e t i n a l m i c r o v a s c u l a r a b n o r m a l i t i e s 

( I R M A s ) w h i c h a r e t h o u g h t t o r e p r e s e n t intra
r e t i n a l n e o v a s c u l a r i z a t i o n . 

• V e n o u s c h a n g e s c o n s i s t i n g o f d i l a t a t i o n , b e a d 
i n g , l o o p i n g a n d s a u s a g e - l i k e s e g m e n t a t i o n . 

• A r t e r i o l a r n a r r o w i n g w h i c h m a y r e s e m b l e a 
b r a n c h retinal a r t e r y o c c l u s i o n . 

• L a r g e , d a r k b l o t h a e m o r r h a g e s w h i c h r e p r e s e n t 
h a e m o r r h a g i c infarcts. 

Figure 2.27 Severe background diabetic retinopathy with 
large rings of hard exudates 

Figure 2.28 Diabetic maculopathy with plaque of hard 
exudate at the fovea; visual acuity is 6/36 

• S y m p t o m s a r e a g r a d u a l i m p a i r m e n t o f c e n t r a l 
v i s i o n , s u c h a s difficulty i n r e a d i n g s m a l l p r i n t 
o r s e e i n g r o a d s i g n s . 

• S i g n s c o n s i s t o f b a c k g r o u n d D R a s s o c i a t e d w i t h 
i n v o l v e m e n t o f f o v e a b y o e d e m a o r h a r d 
e x u d a t e s ( F i g u r e 2 . 2 8 ) . 

Management R e f e r t o a n o p h t h a l m o l o g i s t ( n o n 
u r g e n t ) b e c a u s e l a s e r p h o t o c o a g u l a t i o n will s t a b -
lize ( b u t s e l d o m i m p r o v e ) v i s u a l a c u i t y i n a b o u t 
5 0 % o f c a s e s . 
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Figure 2.29 Composite illustration showing the various Figtire 2.31 Proliferative diabetic retinopathy with 
features of preproliferative diabetic retinopathy moderate flat retinal new vessels 

Figure 2.30 Proliferative diabetic retinopathy with Figure 2.32 Severe proliferative diabetic retinopathy with 
moderate flat disc new vessels fibrovascular proliferation extending from the disc along 

the superotemporal arcade 



Management A l t h o u g h t r ea tmen t b y laser is 
usua l ly u n n e c e s s a r y , refer to an o p h t h a l m o l o g i s t 
( semi-urgen t ) b e c a u s e a c lose fo l low-up is r equ i red 
s o tha t prol i ferat ive c h a n g e s c a n b e de t ec t ed a n d 
t rea ted ear ly . 

Proliferative diabetic retinopathy 

Clinical features T h i s u n c o m m o n type typical ly 
affects I D D s . It is c a u s e d b y seve re re t inal hypox ia . 
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Advanced diabetic eye disease 

Clinical features T h i s is n o w rare p rov ided 
prol i fera t ive D R is t rea ted adequa te ly . Ear ly 
s y m p t o m s a re a s u d d e n o n s e t o f floaters a n d 
b lu r r ed v i s ion d u e to v i t r eous h a e m o r r h a g e . La t e r 
t h e e y e b e c o m e s b l ind d u e to a c o m b i n a t i o n o f t h e 
fo l lowing: 

• Pe r s i s t en t d e n s e v i t r eous h a e m o r r h a g e . 
• T rac t iona l re t inal d e t a c h m e n t (F igure 2 . 3 5 ) . 
• N e o v a s c u l a r g l a u c o m a a s soc i a t ed w i th the 

fo rma t ion o f n e w b l o o d ves se l s o n the iris 
( rubeos i s i r idis) . 

Figure 2.33 (a) Severe proliferative diabetic retinopathy 
with extensive neovascularization involving the 
superotemporal arcade and inferior preretinal 
haemorrhage; (b) regression of new vessels following 
laser photocoagulation. Note the residual avascular 
fibrous tissue 

Figure 2.34 Severe disc new vessels. Laser scars from 
panretinal photocoagulation are also present 

I t is a s y m p t o m a t i c in t he a b s e n c e o f compl i ca t ions . 
T h e s igns inc lude : 

• Ea r ly s igns a re neovascu la r i za t ion o n the disc 
(F igure 2 . 3 0 ) or a w a y f rom the disc (F igure 
2 . 3 1 ) . Ini t ial ly t he n e w vesse l s a re ba r e a n d flat 
a n d m a y b e eas i ly m i s s e d o n cu r so ry e x a m i n a 
t ion . 

• L a t e s igns a re e l eva ted n e w ves se l s w h i c h m a y 
b e a s soc i a t ed w i t h a w h i t e f ibrous c o m p o n e n t 
a n d w h i c h a re eas ie r to de tec t (F igure 2 . 3 2 ) . 

Management Al l pa t i en t s w i t h prol i ferat ive dis
e a s e s h o u l d b e refer red (u rgen t ) to a n o p h t h a l m o 
log is t b e c a u s e t h e y wil l r equ i re laser t r e a t m e n t 
(F igures 2 . 3 3 a n d 2 . 3 4 ) . 
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per iorbi ta l pa in . In s o m e c a s e s it is the first 
c l inical man i fes ta t ion o f d iabe tes . 
Sbcth n e r v e pa l sy is a l so fairly c o m m o n . 
F o u r t h n e r v e pa l sy m a y occur . 

Cataract 

Diabe t e s is a s soc ia ted w i th t w o types o f cataract : 

1. Sen i l e ca taract w h i c h deve lops a t a n ear l ier a g e 
a n d m a y p rog res s m o r e rapidly in a d iabet ic 
t h a n in a non-d iabe t ic pa t ien t . 

2 . T r u e diabet ic ca tarac t w h i c h is ve ry rare . It is 
c a u s e d b y o smot i c ove rhydra t ion o f t h e l ens 
a n d appea r s as bi lateral w h i t e punc t a t e or 
snowf lake opac i t ies . In cer ta in ca se s t h e l ens 
m a y b e c o m e total ly o p a q u e (mature ) in a f ew 
days . 

Pupillary anomalies 

Occas iona l l y I D D s d e v e l o p a b n o r m a l pupi l lary 
r eac t ions w i th l i g h t - n e a r d i ssoc ia t ion s e c o n d a r y 
to a n a u t o n o m i c n e u r o p a t h y o f t h e pupi l . 

Ocular motor nerve palsies 

Diabe t e s is a c o m m o n cause o f i so la ted ocula r 
m o t o r n e r v e pa l sy , p r e s u m a b l y d u e to in te r fe rence 
w i th the mic rovascu la r b l o o d supp ly to t he ne rve . 
In t he vas t major i ty o f ca se s s p o n t a n e o u s r ecove ry 
o c c u r s wi th in a f ew m o n t h s . 

• Th i rd n e r v e pa l sy - d iabe tes is a n i mp o r t an t 
c a u s e o f a n i so la ted pupi l - spar ing thi rd n e r v e 
pa l sy w h i c h m a y b e a c c o m p a n i e d b y seve re 

Figure 2.35 Extensive tractional retinal detachment 

Figure 2.36 (a) Advanced diabetic eye disease with 
tractional retinal detachment and vitreous haemorrhage; 
(b) same eye following pars plana vitrectomy with a flat 
retina and residual avascular fibrous tissue 

Management In s o m e pa t ien ts v is ion c a n b e 
par t ia l ly r e s to red b y a spec ia l ized fo rm o f in t raocu
lar mic rosu rge ry cal led pars p lana v i t r ec tomy 
(Figure 2 . 3 6 ) . 
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Changes in refraction 
Occasional ly unstable diabetics deve lop fequent 
c h a n g e s in refraction. Hyperg lycaemia m a y cause 
m y o p i a in which the pat ient suddenly deve lops 
blurring of distance vision but is able to read 
wi thout reading glasses. 
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Hypertension 
Definition 
A n y d e f i n i t i o n o f h y p e r t e n s i o n is a r b i t r a r y a n d , t o 
a c e r t a i n e x t e n t , is d e p e n d e n t o n t h e p a t i e n t ' s a g e . 
I n g e n e r a l , t h e u p p e r limit o f ' n o r m a l ' systolic 
b l o o d p r e s s u r e i n d e v e l o p e d c o u n t r i e s is 
1 0 0 m m H g p l u s t h e a g e o f t h e p a t i e n t (in s o m e 
p r i m i t i v e societies t h e r e is n o s u b s t a n t i a l i n c r e a s e 
i n b l o o d p r e s s u r e w i t h a g e ) . A diastolic p r e s s u r e o f 
1 0 0 m m H g o r m o r e is c o n s i d e r e d a b n o r m a l i n 
p a t i e n t s less t h a n 6 0 y e a r s o f a g e , a n d diastolic 
p r e s s u r e s o f 1 0 5 m m H g o r m o r e a r e c o n s i d e r e d 
a b n o r m a l o v e r t h e a g e o f 6 0 . T h e t w o m a i n t y p e s 
o f h y p e r t e n s i o n a r e : (1) p r i m a r y (essential) w h i c h 
is t h e m o s t f r e q u e n t a n d h a s n o k n o w n c a u s e a n d 
(2) s e c o n d a r y w h i c h is c a u s e d b y s o m e o t h e r 
d i s o r d e r s u c h a s r e n a l d i s e a s e , o r a l c o n t r a c e p t i v e s , 
C u s h i n g ' s d i s e a s e , p h a e o c h r o m o c y t o m a . C o n n ' s 
s y n d r o m e , e c l a m p s i a a n d c o a r c t a t i o n o f t h e a o r t a . 
T h e 2 0 - y e a r m o r t a l i t y r a t e i n u n t r e a t e d p a t i e n t s 
w i t h systolic b l o o d p r e s s u r e s o v e r 1 6 0 m m H g o r 
diastolic p r e s s u r e s o v e r 1 0 0 m m H g is i n c r e a s e d b y 
1 0 0 % d u e t o (1) s t r o k e , (2) c o r o n a r y a r t e r y d i s e a s e 
a n d (3) c o n g e s t i v e h e a r t failure. 

Treatment 
A n t i h y p e r t e n s i v e t h e r a p y is i n d i c a t e d w h e n t h e 
b l o o d p r e s s u r e is c o n s i s t e n t l y a b o v e n o r m a l limits, 
p a r t i c u l a r l y if t h e r e is e v i d e n c e o f e n d - o r g a n 
d a m a g e . T h e a i m o f t r e a t m e n t is to r e d u c e t h e 
b l o o d p r e s s u r e t o w i t h i n t h e n o r m a l r a n g e w i t h o u t 
p r o d u c i n g u n a c c e p t a b l e s i d e effects. T h i s is 
pa r t i c u l a r l y i m p o r t a n t b e c a u s e t r e a t m e n t is likely 
t o b e l o n g t e r m . 

General measures 

P a t i e n t s s h o u l d b e e n c o u r a g e d t o r e d u c e a l c o h o l 
i n t a k e , s t o p s m o k i n g , l o s e w e i g h t a n d restrict salt 
i n t a k e . I n m o s t p a t i e n t s , h o w e v e r , t h e s e m e a s u r e s 
h a v e o n l y a s m a l l i m p a c t a n d d r u g t h e r a p y is 
r e q u i r e d . 

Drug therapy 

T h e c u r r e n t l y u s e d a g e n t s i n c l u d e : 
• D i u r e t i c s : t h e s e s h o u l d n o t b e u s e d i n d i a b e t i c s 

a n d t h e p o s s i b l e o n s e t o f g l u c o s e i n t o l e r a n c e a s 
a r e s u l t o f t h e s e d r u g s s h o u l d b e c h e c k e d 
d u r i n g t h e r a p y . 

• A n t i a d r e n e r g i c a g e n t s : t h e s e s h o u l d n o t b e 
u s e d i n a s t h m a t i c s . 

• C a l c i u m c h a n n e l a n t a g o n i s t s . 
• A n g i o t e n s i n - b l o c k i n g a g e n t s . 

Ocular features 
T h e m a i n o c u l a r c o m p l i c a t i o n s o f h y p e r t e n s i o n 
a r e : 
• H y p e r t e n s i v e r e t i n o p a t h y . 
• R e t i n a l v e i n o c c l u s i o n . 
• R e t i n a l a r t e r y p r o b l e m s . 
• O c u l a r m o t o r n e r v e p a l s y . 

Hypertensive retinopathy 

T h e p r i m a r y r e s p o n s e o f t h e retinal arterioles t o 
h y p e r t e n s i o n is n a r r o w i n g . H o w e v e r , t h e d e g r e e 
o f n a r r o w i n g is d e p e n d e n t o n t h e e x t e n t o f 
p r e - e x i s t i n g r e p l a c e m e n t fibrosis ( i n v o l u t i o n a l 
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sclerosis). F o r this r e a s o n , h y p e r t e n s i v e n a r r o w i n g 
is s e e n i n its p u r e f o r m o n l y i n y o u n g i n d i v i d u a l s . 
I n o l d e r p a t i e n t s t h e p r e - e x i s t i n g i n v o l u t i o n a l 
sclerosis p r e v e n t s t h e s a m e d e g r e e o f n a r r o w i n g 
s e e n i n y o u n g i n d i v i d u a l s . I n s u s t a i n e d h y p e r t e n 
s i o n t h e b l o o d - r e t i n a b a r r i e r is d i s r u p t e d i n s m a l l 
a r e a s r e s u l t i n g i n i n c r e a s e d v a s c u l a r p e r m e a b i l i t y . 
T h e f u n d u s p i c t u r e o f h y p e r t e n s i v e r e t i n o p a t h y is 
c h a r a c t e r i z e d b y v a s c o c o n s t r i c t i o n , l e a k a g e a n d 
arteriosclerosis. 

Vasoconstriction T h e t w o m o s t i m p o r t a n t s i g n s 
a r e g e n e r a l i z e d a n d focal arteriolar n a r r o w i n g . 
U n f o r t u n a t e l y , t h e o p h t h a l m o s c o p i c r e c o g n i t i o n 
o f g e n e r a l i z e d n a r r o w i n g m a y b e difficult, b u t t h e 
p r e s e n c e o f focal n a r r o w i n g m a k e s it h i g h l y 
p r o b a b l e t h a t t h e b l o o d p r e s s u r e is r a i s e d ( F i g u r e 
3 . 1 ) . S e v e r e h y p e r t e n s i o n m a y l e a d t o o b s t r u c t i o n 
o f t h e p r e c a p i l l a r y arterioles a n d t h e d e v e l o p m e n t 
o f c o t t o n - w o o l s p o t s ( F i g u r e 3 . 2 ) . 

Leakage A b n o r m a l v a s c u l a r p e r m e a b i l i t y l e a d s 
t o t h e d e v e l o p m e n t o f flame-shaped h a e m o r 
r h a g e s , retinal o e d e m a a n d h a r d e x u d a t e s . T h e 
d e p o s i t i o n o f h a r d e x u d a t e s a r o u n d t h e f o v e a i n 
H e n l e ' s l a y e r m a y l e a d t o their r a d i a l d i s t r i b u t i o n 
i n t h e f o r m o f a m a c u l a r star ( F i g u r e 3 . 3 ) . S w e l l i n g 
o f t h e o p t i c d i s c is t h e h a l l m a r k o f m a l i g n a n t 
h y p e r t e n s i o n ( F i g u r e 3 . 4 ) . 
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Figure 3.2 Severe hypertensive retinopathy in a diabetic 
patient with flame-shaped haemorrhages and cotton
wool spots 

Figure 3.1 Focal arteriolar constriction of the 
inferotemporal artery due to hypertension (courtesy of 
DrN.L. Stokoe) 

Figure 3.3 Very severe hypertensive retinopathy in a 
young person showing generalized arteriolar 
constriction and hard exudates in the form of a macular 
star 

Arteriosclerosis A r t e r i o s c l e r o t i c f e a t u r e s a r e d u e 
t o t h i c k e n i n g o f t h e v e s s e l w a l l , w h i c h h i s t o l o g i 
cally c o n s i s t s o f i n t i m a l h y a l i n i z a t i o n , m e d i a l 
h y p e r t r o p h y a n d e n d o t h e l i a l h ) φ e φ l a s i a . T h e 
s i n g l e m o s t i m p o r t a n t clinical s i g n is t h e p r e s e n c e 
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in n o r m o t e n s i v e diabetics. T h e grading of arterio
sclerotic features is s h o w n in Figure 3.5. 

Grading T h e grading of hypertens ive ret ino
p a t h y is as follows: 

• Grade 1: mild general ized arteriolar constrict ion. 
B r o a d e n i n g of the arteriolar light reflex a n d vein 
concea lment . 

• Grade 2 : m o r e severe general ized as well as focal 
arteriolar constrict ion. Deflection of veins at 
ar ter iovenous cross ings . 

• Grade 3: flame-shaped h a e m o r r h a g e s , cot ton
w o o l spots a n d h a r d exudates . Copper-wir ing 
of arterioles , banking of veins distal to arter
iovenous cross ings , taper ing of veins on either 
s ide of the cross ings (Gunn's s ign) a n d right-
ang led deflections of veins. 

• Grade 4: disc swelling. Silver-wiring of arter
ioles. 

F i g u r e 3.4 Malignant hypertension with marked swelling 
of the optic disc, a few flame-shaped haemorrhages and 
severe arteriolar constriction 

Retinal vein occlusion 

Systemic hypertens ion is assoc iated with a n 
increased risk of both b r a n c h retinal vein occlusion 
a n d central retinal vein occlusion. It is postu lated 
that the vein is c o m p r e s s e d by the thickened 
ar tery w h e r e the t w o share a c o m m o n adventit ia 
(i .e. at ar ter iovenous cross ings in the retina a n d 
just behind the lamina cribrosa in the optic n e r v e 
h e a d ) . 

F i g u r e 3.5 Grading of retinal arteriosclerosis 

of m a r k e d c h a n g e s at ar ter iovenous cross ings . 
A l t h o u g h this feature a lone is not necessari ly a n 
indication of the severity of hypertens ion , its 
p r e s e n c e makes it likely that hypertens ion has 
b e e n present for m a n y years . It is also important to 
point out that mild changes at ar ter iovenous 
cross ings a r e seen in pat ients with involutional 
sclerosis in the absence of hypertens ion , a n d also 



Clinical features 

• Acute branch retinal vein occlusion is character
ized by dilated and tortuous veins, flame-
shaped haemorrhages, retinal oedema and 
cotton-wool spots, affecting the part of the 
retina drained by the obstructed vein (Figure 
3.6). 

• In a central retinal vein occlusion these changes 
are more severe and the optic disc may be 
swollen (Figure 3.7). 

Management Although there is no effective 
treatment for acute retinal vein occlusion, the 
patient should be referred to an ophthalmologist 
because some develop secondary neovasculariza
tion which requires treatment by laser photo
coagulation. 

Retinal artery problems 

H)̂ ertensive patients may suffer attacks of 
amaurosis fugax or even retinal artery occlusion as 
a result of associated arteriosclerosis (see later). 
Management consists of looking for other associ
ated risk factors such as carotid stenosis, diabetes 
and hyperlipidaemia. 

Ocular motor nerve palsies 

For details see Chapter 6. 

Circulatory disorders 2 9 

Systemic features 
Presentation 

This is typically during the seventh and eighth 
decades of life with the following symptoms: 
• Headache is frequently the initial symptom. It 
develops over a few hours and may be 
extremely severe and associated with scalp 
tenderness. The pain may be localized to 
frontal, occipital or temporal areas, or may be 
more generalized. 

• Blindness is occasionally the presenting feature 
(see later). 

Figure 3.6 Branch retinal vein occlusion with a few 
flame-shaped haemorrhages and three cotton-wool 
spots 

Figure 3.7 Central retinal vein occlusion showing 
tortuous veins, cotton-wool spots and many flame-
shaped haemorrhages 

Giant cell arteritis 
Definition 
Giant cell arteritis is a common, idiopathic 
vasculitis which typically affects the elderly. The 
disease has a predilection for large and medium-
sized arteries, particularly the superficial tempor
al, ophthalmic, posterior ciliaries and the proximal 
part of the vertebral. The severity and extent of 
involvement is associated with the quantity of 
elastic tissue in the media and adventitia of the 
artery. For this reason, the intracerebral arteries, 
which possess little elastic tissue, are usually 
spared. 
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• N o n - s p e c i f i c s y s t e m i c s y m p t o m s s u c h a s 
w e i g h t loss , anorex ia , fever , n igh t s w e a t s , 
ma la i s e a n d dep re s s ion a re c o m m o n . 

• J a w c laudica t ion d u e to i s chaemia o f the 
m a s s e t e r m u s c l e s w h i c h cause s pa in o n speak 
ing a n d c h e w i n g is vir tual ly pathognomonic. 
Occas iona l l y i n v o l v e m e n t o f the l ingual a r te ry 
c a u s e s pa in in the t o n g u e . 

• Po lymya lg ia rheuma t i ca cons i s t s o f pa in a n d 
st iffness in t he p rox ima l m u s c l e g roups w h i c h is 
w o r s e in t he m o r n i n g a n d after exer t ion . 
I n v o l v e m e n t o f t he shou lde r girdle , w h i c h 
m a k e s d re s s ing a n d c o m b i n g the ha i r difficult, 
is par t icular ly c o m m o n . Po lymya lg ia m a y occu r 
m o n t h s to years before the crania l s y m p t o m s 
a n d m a y n o t b e a p r o m i n e n t feature w h e n 
h e a d a c h e occur s . 

Superficial temporal arteritis 

T h e superficial t empora l ar ter ies are t ende r , 
in f l amed a n d nodu la r (Figure 3 . 8 ) . Ini t ial ly, 
pu l sa t ion is p r e s e n t a l t hough the t h i c k e n e d 
ar ter ies c a n n o t b e flattened aga ins t t he skull . 
La te r , ar terial pu l sa t ion c e a s e s a n d in ve ry s eve re 
c a s e s i s c h a e m i c g a n g r e n e o f t he sca lp m a y deve lop 
(Figure 3 . 9 ) . T h e b e s t loca t ion to feel for pu l sa t ion 
is d i rect ly in front o f t he u p p e r po l e o f the p i n n a o f 

t h e ear . L a c k o f pu l sa t ion is ve ry sugges t ive o f 
ar ter i t is b e c a u s e it is m o s t u n u s u a l for t h e 
superf ic ia l t empora l a r te r ies to b e non-pulsa t i l e in 
n o r m a l e lder ly ind iv idua ls . Occas iona l ly , the sca lp 
v e s s e l s m a y a p p e a r c l inical ly n o r m a l a n d ye t s h o w 
t h e typical c h a n g e s w h e n e x a m i n e d h is to logica l ly . 
A l t h o u g h t h e sca lp ar ter ies are c lass ical ly af fected, 
i n v o l v e m e n t o f o the r ex t racrania l ar ter ies m a y a l so 
o c c u r . 

Miscellaneous uncommon features 

• I n v o l v e m e n t o f t he aor ta a n d i ts m a i n b r a n c h e s 
g ive s rise to d i s sec t ing a n e u r y s m s , aort ic 
i n c o m p e t e n c e a n d myoca rd i a l infarc t ion. 

• I n v o l v e m e n t o f t he ver tebra l a r te ry m a y c a u s e 
b ra in s t e m s t roke . 

• I n v o l v e m e n t o f t he rena l ar ter ies m a y c a u s e 
r ena l fai lure. 

• O c c u l t arteri t is occu r s in s o m e pa t i en t s in w h o m 
s y s t e m i c fea tures a re m i n i m a l or absen t , a n d 
t h e first man i fes t a t ions a re h e a d a c h e s a n d 
uni la te ra l b l i n d n e s s . 

Special investigations 
Blood 

• E ry th rocy te s e d i m e n t a t i o n ra te ( E S R ) is de ter 
m i n e d largely b y e l eva ted fibrinogen levels a n d 
t h e concen t r a t i on o f γ-globins . In g iant cell 
ar teri t is t he E S R is f requent ly v e r y h igh , w i th 

Figure 3.8 Thickened and tortuous superficial temporal 
artery in giant cell arteritis (courtesy of Dr A. Hall) 

Figure 3.9 Ischaemic scalp necrosis due to giant cell 
arteritis 
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levels in exces s o f 60 m m / h . In in te rpre t ing the 
E S R , it s h o u l d b e e m p h a s i z e d that leve ls o f 
4 0 m m / h m a y b e assoc ia ted wi th n o a p p a r e n t 
abnorma l i t y in the e lder ly a n d cases o f b i o p s y -
p r o v e n g iant cell arteri t is h a v e b e e n r epo r t ed in 
pa t ien t s w i th E S R levels o f less t han 3 0 m m / h . 
A p p r o x i m a t e l y 2 0 % o f pa t ien t s h a v e a n o r m a l 
E S R . 

• C-react ive p ro te in is invar iably ra i sed in pa
tients w i th g iant cell arteri t is a n d m a y b e ve ry 
helpful w h e n the E S R is equ ivoca l . 

• A n a e m i a a n d an inc reased w h i t e cell c o u n t are 
c o m m o n . 

• Alka l ine p h o s p h a t a s e m a y b e e leva ted . 
• An t inuc lea r an t ibod ies m a y b e p r e sen t in t he 

s e r u m . 

Temporal artery biopsy 

Ideal ly the d iagnos i s s h o u l d b e conf i rmed h i s to 
logical ly b e c a u s e o f t he neces s i t y o f p r o l o n g e d 
s tero id the rapy (Figure 3 . 1 0 ) . S t e ro ids shou ld , 
h o w e v e r , b e s tar ted i m m e d i a t e l y t h e d i agnos i s is 
s u s p e c t e d , a n d a t empora l ar tery b i o p s y a r r a n g e d 
as s o o n as poss ib le . Pr ior t r e a tmen t w i th s te ro ids 
for l onge r t han 7 days m a y b e assoc ia ted wi th loss 
o f the h is to logica l features o f act ive arteri t is . In t he 
p r e s e n c e o f ocular i n v o l v e m e n t it is adv i sab le to 
take the b i o p s y f rom the ipsi lateral s ide . A t leas t 
2 . 5 c m o f the ar tery s h o u l d b e t aken , a n d serial 
sec t ions m u s t b e e x a m i n e d as the re m a y b e 
var ia t ions in the ex t en t o f arterit ic i n v o l v e m e n t 
a long the l eng th o f t he ar tery . Unfor tuna te ly , 

Figure 3.10 Histology of giant cell arteritis: disruption of 
internal elastic lamina, proliferation of the intima and 
several giant cells 

t e m p o r a l a r te ry b i o p s y m a y fail to conf i rm t h e 
d i agnos i s in a subs tan t i a l n u m b e r o f pa t i en t s . A 
c o m m o n difficulty in s ecu r ing a n a d e q u a t e spec i 
m e n is t he local iza t ion o f t he a r te ry b e c a u s e a n 
i n f l amed ar te ry f requent ly lo ses its pu l sa t ion . T h e 
idea l loca t ion for t h e inc i s ion is the sca lp o f t he 
t e m p l e b e c a u s e th is avo ids d a m a g e to a m a j o r 
b r a n c h o f t he au r i cu lo t empora l n e r v e . 

Ocular features 
Anterior ischaemic optic neuropathy 

B y far t he m o s t f requent compHcat ion w h i c h 
affects a b o u t 2 5 % o f un t r ea t ed pa t i en t s is infarc
tion o f the an te r io r par t o f t he opt ic n e r v e , c a u s e d 
b y arteri t ic occ lus ion o f t h e pos te r io r ci l iary 
a r te r ies . T h i s is re fer red to as an te r io r i s c h a e m i c 
op t i c n e u r o p a t h y ( A I O N ) . 

Symptoms V i sua l loss is typical ly un iocu la r , 
s u d d e n a n d p ro found . I ts o n s e t m a y b e a c c o m 
p a n i e d b y per iocu la r pa in , a n d p r e c e d e d b y v isua l 
o b s c u r a t i o n s a n d flashing l ights l as t ing a f ew 
s e c o n d s or m i n u t e s . It usua l ly occu r s w i th in the 
first f e w w e e k s o f t he o n s e t o f t he s y s t e m i c d i sease 
a n d is e x t r e m e l y rare after t h e first 9 m o n t h s h a v e 
e l a p s e d - h e n c e the n e e d to s tar t s te ro id t r e a t m e n t 
a s s o o n as pos s ib l e . A l t h o u g h s i m u l t a n e o u s 
bi la tera l i n v o l v e m e n t is rare , abou t 6 5 % o f 
u n t r e a t e d pa t i en t s b e c o m e b l ind in b o t h e y e s 
w i t h i n a f ew w e e k s . O n c e p r e sen t , v isua l loss is 
u sua l ly p r o f o u n d a n d p e r m a n e n t , a l t h o u g h ve ry 
ra re ly t h e p r o m p t admin i s t r a t ion o f s y s t e m i c 
s t e ro ids m a y b e a s soc i a t ed w i th part ial r ecove ry . 
C o n v e r s e l y , in a f ew un fo r tuna t e pa t i en t s w i t h 
ini t ial ly uni la tera l v isual loss , t h e s e c o n d e y e a l so 
b e c o m e s b l ind desp i t e p r o m p t s te ro id admin i s t ra 
tion. 

Signs 

• V i sua l acu i ty is r e d u c e d to h a n d m o v e m e n t s or 
n o l ight pe r cep t i on . 

• Af fe ren t pupi l la ry c o n d u c t i o n defec t is re la t ive 
o r c o m p l e t e . 

swo l l en , pa le a n d is 
w i t h sma l l sp l in te r -

h a e m o r r h a g e s (F igure 
m o n t h s , t he swe l l ing 

O p t i c n e r v e h e a d is 
f r e q u e n t l y a s s o c i a t e d 
s h a p e d per ipap i l l a ry 
3 . 1 1 ) . W i t h i n 1 o r 2 
g radua l ly r e so lves a n d the en t i re d isc b e c o m e s 
pa l e (F igure 3 . 1 2 ) . 
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Miscellaneous occasional features 

• A m a u r o s i s fugax which m a y be mis taken for 
that assoc iated with carotid artery disease. 

• Centra l retinal artery occlusion (see Figure 
3 . 1 7 ) . 

• Retinal cot ton-wool spots (see Figure 1 .13) . 
• Poster ior i schaemic optic n e u r o p a t h y in which 

the fundus is initially n o r m a l because the 
i schaemic proces s is retrobulbar. 

• Ocular m o t o r nerve palsies. 
• Cortical bl indness. 

Treatment 

Figure 3.11 Anterior ischaemic optic neuropathy in giant 
cell arteritis 

Figure 3.12 Optic atrophy following anterior ischaemic 
optic neuropathy. Visual acuity is reduced to no light 
perception 

T h e main a im of t r e a t m e n t is to p r e v e n t A I O N in 
the fellow eye . 

• I m m e d i a t e t r e a t m e n t is with in travenous hy
drocort i sone 2 5 0 m g together with oral enteric-
coa ted predn i sone 8 0 m g . Salt a n d sugar intakes 
should be r e d u c e d drastically. Prophylact ic 
ranit idine is r e c o m m e n d e d . 

• After 3 days the oral daily dose is r e d u c e d to 
6 0 m g for 3 days a n d then 4 0 m g for 4 days . T h e 
daily dose is then r e d u c e d by 5 m g weekly until 
10 m g is r e a c h e d . 

• M a i n t e n a n c e daily therapy is 10 m g for 12 
m o n t h s . It is then gradual ly tapered . 

• T h e durat ion of t r e a t m e n t is g o v e r n e d by the 
patient 's s y m p t o m s a n d the ESR. S y m p t o m s 
m a y , h o w e v e r , recur wi thout a correspond ing 
rise in the E S R a n d vice versa . The opt imal 
durat ion for steroid therapy is uncerta in . S o m e 
pat ients m a y only n e e d t r e a t m e n t for 1 - 2 years 
whilst o thers require indefinite m a i n t e n a n c e 
therapy . 

Differential diagnosis O t h e r causes of A I O N : 

• Idiopathic type usually occurs in y o u n g e r 
pat ients ( 4 5 - 6 5 years ) . It typically causes a n 
altitudinal field defect a n d the visual loss is less 
devastat ing . There is n o effective t rea tment a n d 
the second eye frequently b e c o m e s involved 
within several m o n t h s or years . 

• Col lagen vascular disorders such as systemic 
lupus e r y t h e m a t o s u s a n d polyarteritis n o d o s a 
(see C h a p t e r 5 ) . 



Carotid artery disease 

Pathogenesis 
Carot id ar tery disease is a leading cause of 
morbidity a n d mortal i ty. T h e bifurcation of the 
c o m m o n carot id artery in the neck into external 
a n d internal carot id arteries is a n ex tremely 
vulnerable site for a t h e r o m a t o u s ulceration a n d 
stenosis . The irregularity of the vessel wall m a y be 
the source of cerebral a n d retinal emboH c o m p o s e d 
of platelets and fibrin (white emboli) or f ragments of 
a t h e r o m a t o u s material including cholesterol crystals 
(Figure 3 . 1 3 ) . Severe a t h e r o m a t o u s n a r r o w i n g o r 
occlusion of both carot id arteries m a y give rise to 
h a e m o d y n a m i c insufficiency. 

Systemic features 

Transient cerebral ischaemic attacks 

Clinical features A transient cerebral i schaemic 
at tack (TIA) is character ized by a rapid onse t of 
hemianaes thes ia , hemipares i s or difficulty wi th 
speech lasting less t h a n 2 4 hours . T h e majori ty of 
Ή A s a r e over within a few minutes . M o s t cases are 
caused by thromboembol i sm from the cervical 
carot id ar tery . A h a e m o d y n a m i c cause should be 
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S p o n t a n e o u s cessat ion. 
Pers i s tence of at tacks wi thout a n y residual 
s y m p t o m s , a l though clinical examinat ion m a y 
revea l subtle s igns a n d areas of a b n o r m a l signal 
m a y be seen on magnet i c r e s o n a n c e imaging 
(MRI) . 
Partially recoverable i schaemic neurological de 
ficit (i .e. mild stroke) w h e r e clinical features last 
o v e r 2 4 h o u r s but resolve within a week . 
Stroke , myocard ia l infarction or d e a t h occurs 
within 2 years in approx imate ly 15% of p a 
tients. A TIA is therefore a dramat ic clinical 
po inter to the state of arteries both focally a n d 
general ly . 

Figure 3.13 Two main types of emboli from carotid artery Figure 3.14 Main types of emboli from the heart 
disease 

s u s p e c t e d w h e n a TIA coincides with a fall in 
b lood p r e s s u r e (e .g . o n s tanding u p or s tanding 
after exerc i se ) , especially in pat ients o n h y p o t e n 
sive or ant ianginal therapy . It should be po inted 
out that TIAs m a y also be caused by: 

• T h r o m b o e m b o l i s m from the heart in associat ion 
wi th m u r a l thrombi , mitral leaflet pro lapse , 
atrial m y x o m a , calcific deposi ts a n d vegetat ions 
(Figure 3 . 1 4 ) . 

• V a s o s p a s m or t e m p o r a r y vessel wall o e d e m a is 
t h o u g h t to be the cause of focal s y m p t o m s in 
migra ine a n d occasional ly in hypertens ion . 

Natural history The possible his tory of untreat 
e d TIAs is as follows: 
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Retinal transient ischaemic attacks 
(amaurosis fugax) 

Symptoms A retinal TIA is character ized by a 
painless unilateral loss of vision, often described 
as a curtain coming d o w n over the eye , usual ly 
from top to bo t tom, but occasionally vice versa . 
T h e visual loss, wh ich m a y be complete , usually 
lasts a few minutes . Recovery is in the s a m e 
pat t ern as the initial loss, a l though it is usually 
m o r e gradual . T h e frequency of attacks m a y v a r y 
from several times a d a y to o n e every few m o n t h s . 
T h e attacks m a y be associated with ipsilateral 
cerebral TIAs with contralateral signs. 

Signs D u r i n g a n a t t a c k s m a l l g r e y - w h i t e 
fibrin-platelet emboli m a y be seen pass ing rapidly 
t h r o u g h the retinal arterioles. Assoc iated findings 
include an afferent pupil lary conduct ion defect 

Figure 3.15 HoUenhorst's plaques 

a n d transient retinal o e d e m a . Fol lowing a n at tack 
of amaur os i s fugax the fundus is usual ly normal , 
a l though in s o m e cases cot ton-wool spots , or 
incidental c h a n g e s such as retinal arteriosclerosis , 
hyper tens ive re t inopathy or cholesterol crystals , 
m a y be seen. 

Permanent retinal artery occlusion (retinal 
stroke) 

This m a y follow a series of amauros i s fugax attacks 
d u e to the causes outl ined above , or it m a y occur 
sudden ly wi thout warn ing . Hyper tens ion is a 
c o m m o n finding, wi th p r e s u m e d associated a ther
o m a of the central retinal ar tery or its main 
b r a n c h e s . 

Symptoms T h e s e consist of an acute , unilateral, 
painless a n d usually p e r m a n e n t loss of vision 
w h i c h is m o s t m a r k e d w h e n the central retinal 
ar tery is occ luded. 

Signs 

• Impaired visual acuity. 
• Relative afferent pupil lary conduct ion defect. 
• W h i t e , o e d e m a t o u s ret ina d u e to i schaemia 

(Figure 3 . 1 6 ) . 
• C h e r r y - r e d spot at the fovea with central retinal 

ar tery occlusion (Figure 3 . 1 7 a ) . Later the cherry-
r e d spot d i sappears a n d the optic disc b e c o m e s 
pale (Figure 3 .17b) . 

• Arterioles are ve r y n a r r o w a n d irregular in 
calibre. 

• Blood c o l u m n in the veins a n d arterioles is 
s ludgy a n d s e g m e n t e d (catt le-trucking) . 

Management of acute retinal artery occlusion 
A l t h o u g h the prognos i s is very p o o r the following 
e m e r g e n c y t rea tment should be a t t e m p t e d . 

• Lie pat ient flat to help mainta in the circulation. 
• A p p l y intermittent firm ocular m a s s a g e for 15 

m i n to lower the l O P , i m p r o v e blood flow a n d 
dis lodge emboli . 

• Give in travenous ace tazo lamide 5 0 0 m g to 
lower the intraocular pressure . 

• O t h e r m e a s u r e s include inhalation of a mixture 
of 5% c a r b o n dioxide a n d 9 5 % o x y g e n , a n d 
anter ior c h a m b e r paracentes i s . 

Ocular features 
Asymptomatic cholesterol crystals 

Cholesterol (Hollenhorst 's) crystals rarely cause 
significant obstruct ion to the retinal arterioles. 
T h e y a p p e a r as minute bright go lden to yellow-
o r a n g e crystals frequently located at arteriolar 
bifurcations (Figure 3 . 1 5 ) . Slight lateral pressure 
o n the globe dur ing o p h t h a l m o s c o p y m a y m a k e 
the p r e s e n c e of unobtrus ive crystals clearly 
visible w h e n the retinal arterioles pulsate . 



Circulatory disorders 35 

Figure 3.16 Acute inferior branch retinal artery occlusion 

Figure 3.17 (a) Acute central retinal artery occlusion with a cherry-red spot at the fovea; (b) same eye 3 months 
later showing optic atrophy and vascular attenuation 
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Investigations of carotid disease 

All pat ients should h a v e m e a s u r e m e n t of blood 
p r e s s u r e a n d urinalysis. 

Physical examination 

Palpation The cervical carotid arteries should be 
gent ly pa lpated but not m a s s a g e d , to avoid 
dis lodging a thrombus . A severe or comple te 
stenosis m a y be associated with a diminished or 
absent ipsilateral carotid pulse . O t h e r peripheral 
pulses m a y also be abnormal . 

Auscultation A partial stenosis will give rise to a 
bruit wh ich is best detec ted with the bell of the 
s te thoscope . It is important to auscul tate a long the 

entire length of the ar tery a n d ask the pat ient to 
s top breathing. T h e m o s t o m i n o u s bruit is o n e that 
is h igh-pi tched a n d soft because it reflects a tight 
stenosis wi th a low flow of blood. A loud, 
low-pi tched bruit sugges t s a large v o l u m e of blood 
flow wi thout m u c h obstruct ion as in anaemia or 
thyrotoxicos is . W h e n the l u m e n is complete ly 
obs truc ted or 9 0 % n a r r o w e d , the bruit d i sappears . 

Pressure ophthalmoscopy T h e intraocular pres 
sure c a n be increased by gently press ing on the 
lateral a spec t of the globe dur ing o p h t h a l m o s c o p y . 
If the retinal circulation b e c o m e s i m p e d e d or the 
central retinal ar tery is seen to pulsate by relatively 
gent le pres sure , a n ipsilateral arterial s tenosis is 
likely. H o w e v e r , negat ive findings d o not exc lude 
a stenosis . 

Figure 3.18 Digital intravenous subtraction angiogram 
showing severe stenosis of the right internal carotid 
artery and occlusion of the left internal carotid artery 
(courtesy of Dr J.M. Stevens) 

Special investigations 

Duplex scanning This involves a combinat ion of 
h igh resolut ion, real-t ime, B-scan u l t rasonography 
wi th Doppler flow analysis . T h e technique can 
detect both ulcerative a n d stenotic lesions a n d is 
current ly the cheapes t available non- invasive test , 
a l though it is very o p e r a t o r dependent . 

Magnetic resonance imaging This is likely to 
b e c o m e the investigation of choice for visualizing 
the carot ids a n d demons tra t ing i schaemic lesions 
in the brain. 

Digital intravenous subtraction angiography A 
contras t m e d i u m is injected into the superior v e n a 
cava via a ca theter in troduced t h r o u g h the 
antecubital vein. I m a g e s of the carot id arteries are 
then p r o d u c e d by sophist icated computer -ass i s ted 
subtract ion techniques . T h e test can be p e r f o r m e d 
o n a n out-pat ient basis a n d is m u c h safer than 
carot id ang iography . Unfortunate ly the image 
quahty , particularly of the intracranial vessels , is 
inferior to intra-arterial ang iography , but in a 
cooperat ive subject wi th a g o o d cardiac output , 
satisfactory images of the carot id bifurcation are 
ach ieved (Figure 3 . 1 8 ) . In only a small propor t ion 
of cases is it neces sary to p r o c e e d to arterial 
ang i ography . 

Artenal angiography In m o s t cases , r e t r o g r a d e 
femoral ar ter iography is the p r o c e d u r e of choice . 
R e t r o g r a d e brachial a n d direct carot id p u n c t u r e s 
a r e less frequently per formed . A l t h o u g h arterial 
a n g i o g r a p h y (Figure 3 . 1 9 ) is a n accura te m e t h o d of 
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detect ing both ulcerative a n d stenotic lesions, it is 
assoc iated with a low but significant morbidity . 
T h e risk of a vascular event is less than 5% except 
in individuals suffering from arter iopathy . Us ing 
intra-arterial digital subtract ion techniques , it is 
possible to use lower vo lumes of the highly 
osmot ic contrast materials than with convent ional 
ang iography . 

Management of carotid disease 

T h e a ims of m a n a g e m e n t of carot id ar tery disease 
a r e to p r e v e n t s troke a n d p e r m a n e n t visual 
impairment . T h e t w o current modalit ies are 
medical therapy a n d carot id e n d a r t e r e c t o m y . T h e 
c h o s e n m e t h o d is d e p e n d e n t o n the subsequent 
risk of stroke a n d also the perioperat ive morbidity 
assoc iated with surgical intervention. 

Medical therapy 

General It is important to e m p h a s i z e that the 
p r e s e n c e of occlusive carot id disease is frequently 
a feature of general ized artheroscleros is . Pat ients 
should therefore be screened for associated risk 
factors such as hypertens ion , diabetes , hyper -
cholesterolaemia a n d smoking. Risk factors that 
are identified should be tackled appropriate ly . A 
cardiological a s se s sment m a y also be advisable. 

Figure 3.19 Arterial angiogram showing internal carotid 
artery stenosis (courtesy of Dr J. M. Stevens) 

Antiplatelet 

Carotid endarterectomy 

In cerebral TIAs The indications for endar terec 
t o m y are still controvers ia l . T w o large clinical trials 
a r e current ly in p r o g r e s s o n bo th sides of the 
Atlant ic . Until the results a r e available, for those 
clinicians n o t involved in the trials, the criteria for 
cons ider ing carot id e n d a r t e r e c t o m y are: 

• Fai lure of medica l t rea tment . 
• Inability to take medica l t r e a t m e n t (e .g . pept ic 

u lcer) . 
• E x t r e m e l y tight carot id ar tery stenosis (i .e. over 

8 5 % ) . 
• Loca l vascular surgeons ' combined morbidi ty 

a n d mortal i ty is less t h a n 3 % (since annua l 
s troke ra te is 3 - 8 % ) . 

T h e following factors increase the surgical risk: 

• A g e over 70 years . 
• C o r o n a r y a r t e r y disease . 
• Obstruct ive p u l m o n a r y disease. 
• Refract ive hyper tens ion . 
• Severe obesity. 
• Bilateral carot id stenosis a n d vertebral ar tery 

stenosis . 

In pure amaurosis fugax Pat ients wi th p u r e 
retinal s y m p t o m s a r e t h o u g h t to h a v e a bet ter 
prognos i s t h a n those wi th hemispher ica l a t tacks . 
T h e risk of future s troke in u n t r e a t e d pat ients wi th 
isolated amauros i s fugax, cholesterol p laques a n d 
ret inal infarcts is u n d e r 3 % p e r year . T h e s e 
pat ients should therefore be initially treated with 
antiplatelet t h e r a p y a n d carot id e n d a r t e r e c t o m y 
should be cons idered only in except ional c ircumst
a n c e s . 

• Aspir in r e d u c e s the risk of s troke by approx i 
m a t e l y 2 0 - 3 0 % . T h e opt imal dose of aspirin in 
s troke prophylax is r emains to be defined, but 
the m o s t frequently u s e d daily dose is 3 0 0 m g . 
E v i d e n c e that lower doses t h a n this are effective 
is awai ted . 

• Dipyr idamole (Persant in) 5 0 m g three times a 
d a y c a n be u s e d in pat ients intolerant of aspirin. 

• Ant i coagu lants should be cons idered if aspirin 
or d ipyr idamole fail. 

• F ish oils as antiplatelet t h e r a p y are ye t to be 
eva luated . 
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Rheumatoid arthritis 
Definition 
R h e u m a t o i d arthritis (RA) is a ve r y c o m m o n 
i d i o p a t h i c s y m m e t r i c a l a n d p r e d o m i n a n t l y 
per ipheral chronic inf lammatory disorder of the 
joints. T h e female to male ratio is 4:1. Eighty-five 
p e r cent of pat ients are posit ive for IgM r h e u m a 
toid factor (seroposit ive) . Seroposit ive pat ients 
h a v e an increased preva lence of H L A - D R 4 . 

Systemic features 
Presentat ion is usual ly in the fourth a n d fifth 
d e c a d e s of life a l though rarely the disease c a n 
occur in chi ldren (juvenile r h e u m a t o i d arthrit is) . 
T h e three main w a y s in which R A presents are: 

1. Insidious onset over a per iod of weeks or m o n t h s 
- the m o s t c o m m o n . 

2 . Acute onset over a per iod of h o u r s or d a y s -
o c c u r s in a b o u t 1 0 % . 

3 . Palindromic rheumatism - character ized by recur
rent at tacks of a c u t e arthrit is lasting 1 or 2 days . 

Arthritis 

T h e arthritis involves the extremit ies a n d is 
usual ly symmetr i ca l (Figure 4 . 1 ) . T h e distal inter-
pha langea l joints are invariably spared as is the 
axial skeleton wi th the except ion of the cervical 
spine . 

Extra-articular features 

• R h e u m a t o i d nodules a r e the m o s t c o m m o n 
extra-art icular manifestat ion of seroposit ive p a 
t ients . T h e y cons is t of firm, r o u n d sub
c u t a n e o u s m a s s e s m o s t frequently located on 
t h e ex tensor surfaces of the forearms (Figure 
4 . 2 ) . 

Figure 4.1 Severe involvement of hands in rheumatoid 
arthritis (courtesy of Dr B. Ansell) 

Figure 4.2 Rheumatoid nodules in seropositive 
rheumatoid arthritis (courtesy of Dr B. Ansell) 
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Treatment 
T r e a t m e n t is mainly with phys io therapy a n d 
non-steroidal ant i - inf lammatory drugs . Disease 
modifying drugs that are used are anti-malarials , 
sulphasalazine, gold, D -penici l lamine a n d cytotoxic 
agents . Systemic steroids are usually reserved for 
pat ients with serious extra-art icular complicat ions . 
M o r e than 50% of pat ients h a v e significant 
functional disability after 10 years . 

ocular manifestat ion, affecting about 20% of 
pat ients . The s y m p t o m s , signs a n d t r e a t m e n t are 
d i scussed in C h a p t e r 1. 

Keratitis 

P r i m a r y corneal invo lvement unassoc ia ted with 
scleritis affects about 2% pat ients . The t w o main 
types are: 

1. Peripheral corneal guttering (contact lens cornea) 
w h i c h is character ized by painless progress ive 
thinning a n d which m a y lead to perforat ion 
(Figure 4 . 5 ) . 

Ocular features 
Secondary Sjogren's syndrome 

L y m p h o c y t i c infiltration a n d secondary fibrosis of 
the lacrimal g lands (Figure 4 . 4 ) result ing in a 
deficiency of tears is by far the m o s t c o m m o n 

Figure 4.4 Lymphocytic infiltration of lacrimal gland in 
Sjogren's syndrome 

Figure 4.3 Rheumatoid nodules involving the left lower 
lobe (courtesy of Dr A. Hall) 

Figure 4.5 Peripheral corneal thinning in rheumatoid 
arthritis 

• Pleural effusions, interstitial lung fibrosis a n d 
nodules (Figure 4 . 3 ) . 

• Felty's s y n d r o m e character ized by sp lenomega
ly, thrombocytopen ia a n d leucopenia. 

• A c u t e pericarditis a n d , rarely, valvular involve
m e n t . 

• Vasculitis of the skin, peripheral nerves a n d 
viscera. 

• Secondary amyloidosis m a y deve lop in severe 
long-standing cases . 
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2. Keratolysis wh ich is character ized by acute a n d 
severe corneal melt ing. 

T r e a t m e n t of keratitis is difficult a n d involves 
the judicious use of topical steroids and /or 
systemic steroids a n d cytotoxic agents . 

Scleritis 

A b o u t 0 . 5 % patients with seroposit ive R A deve lop 
scleritis. T h e t w o main types are: 

1. Necrotizing scleritis wi th inf lammation w h i c h is 
character ized by severe pain, redness a n d 
scleral necrosis (Figure 4 . 6 ) . The adjacent 
cornea m a y also be involved. T r e a t m e n t is ver y 
difficult a n d usually involves systemic steroids 
or cytotoxic agents . 

2 . Scleromalacia pe^orans (necrotiz ing scleritis with
out inf lammation) wh ich is character ized by 
painless thinning of the sclera leading to 
e x p o s u r e of the under ly ing uveal tissue (Figure 
4 . 7 ) . There is n o t rea tment for this type of 
scleritis but perforat ion is u n c o m m o n . 

Ankylosing spondylitis 
Definition 
A n k y l o s i n g spondyl i t i s ( A S ) is a c o m m o n 
idiopathic chronic inf lammatory arthritis that 
primari ly involves the axial skeleton. S y m p t o m a t i c 
A S is m u c h m o r e c o m m o n in males t h a n in 
females. Pat ients wi th A S are negat ive for IgM 

r h e u m a t o i d factor but are usually posit ive for 
H L A - B 2 7 a n d frequentiy o ther family m e m b e r s are 
affected. 

Systemic features 
Presenta t ion is typically dur ing the s e c o n d a n d 
third d e c a d e s wi th a gradual onse t of chronic 
b a c k a c h e a n d m o r n i n g stiffness w h i c h is w o r s e o n 
w a k i n g a n d eases wi th exercise . In s o m e cases 
a c u t e iritis is the first clinical manifestat ion of A S . 

Arthritis 

• Sacroiliitis is usually symmetr ica l a n d m a y be 
assoc ia ted with limitation of mobility of the 
l u m b a r spine (Figure 4 . 8 ) . 

• Spinal invo lvement wi th b o n y ankylosis is seen 
in m o r e a d v a n c e d cases . 

• Per ipheral a r t h r o p a t h y occurs in 2 5 % of cases 
a n d is invariably the present ing feature in 
chi ldren. 

Extra-articular features 

• Card iovascu lar compl icat ions are conduct ion 
defects a n d aortitis w h i c h m a y give rise to aortic 
i n c o m p e t e n c e . 

• Gastrointest inal associat ions a r e ulcerat ive col
itis a n d , less c o m m o n l y , C r o h n ' s disease. 

• C h r o n i c prostatit is is c o m m o n . 
• Apical lung fibrosis is r a r e but restrictive defects 

o n lung function test ing a r e c o m m o n b e c a u s e of 
l imitation of thoracic excurs ion . 

• S e c o n d a r y amyloidosis m a y occur in severe 
long-s tanding cases . 

Figure 4.6 Necrotizing scleritis with inflammation in 
rheumatoid arthritis 

Figure 4.7 Scleromalacia perforans in rheumatoid 
arthritis (courtesy of Mr B. Mathalone) 
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Tissue typing 

A very s trong associat ion exists be tween H L A -
B27, A S a n d acute iritis. The prevalence of 
H L A - B 2 7 is as follows: 

• In the general populat ion in the U K it is 8%. 
• In pat ients with acute iritis it is about 4 5 % . 
• In A S patients it is about 8 5 % . 
• In pat ients with both A S a n d acute iritis it is 

about 9 5 % . 

Patients with acute iritis, w h o are H L A - B 2 7 
posit ive but radiologically normal , should be 
e x a m i n e d by a rheumatologis t at 2-yearly intervals 
because there is a s trong likelihood that they will 
eventual ly deve lop AS . 

Treatment 
T r e a t m e n t is w i th p h y s i o t h e r a p y a n d n o n 
steroidal ant i - inf lammatory agents . In the majority 
of patients the prognos is is g o o d a l though a very 

small minority b e c o m e seriously physically dis
abled or h a v e a shor tened lifespan d u e to 
c a r d i o p u l m o n a r y disease. 

Ocular features 
• Recurrent acute iritis is the typical ocular 

compl icat ion of A S (see Figures 1 . 6 , 1 . 7 , 1 . 8 a n d 
1 .9) . A l t h o u g h both eyes are rarely involved 
s imultaneously , e i ther eye is frequently affected 
at different t imes. 

• T h e incidence of iritis in pat ients with A S is 
a b o u t 3 0 % a n d , converse ly , about 30% of males 
wi th acute iritis will also h a v e A S . 

• There is n o correlat ion b e t w e e n the severity a n d 
activity of either eye or joint invo lvement , a n d 
the iritis m a y either p r e c e d e or follow the onset 
of clinical A S . All y o u n g adult males with acute 
iritis should therefore h a v e X-rays of the 
sacroiliac joints e v e n in the absence of s y m p 
t o m s of A S . This is because in early cases the 
X - r a y s m a y be posit ive before the pat ient is 
symptomat i c . The diagnosis of subchnical A S is 
i m p o r t a n t because appropr ia te therapy m a y 
p r e v e n t the d e v e l o p m e n t of severe s tructural 
c h a n g e s in the spine (Figure 4 . 9 ) . 

Figure 4.8 Flexion spine deformity in moderately severe 
ankylosing spondylitis (courtesy of Dr B. Ansell) 

Figure 4.9 X-ray changes in advanced ankylosing 
spondylitis showing bilateral sclerosis and erosion of the 
sacroiliac joints, and bony fusion of the spine (courtesy 
o fDrA. Hall) 



Reiter's syndrome 
Definition 
Reiter's s y n d r o m e is a triad of conjunctivit is , 
urethrit is a n d arthritis . M u c o c u t a n e o u s lesions are 
c o m m o n a n d spondylit is occurs in s o m e pat ients . 
T h e disease is u n c o m m o n a n d affects males m o r e 
frequently than females. A b o u t 7 5 % of pat ients 
a r e posit ive for H L A - B 2 7 . 

Systemic features 
Presentat ion is typically during the third d e c a d e 
with o n e of the following. 

• Non-specific urethritis - about 2 weeks following 
sexual intercourse is the m o s t c o m m o n . 

• Postdysenteric form which follows an attack of 
dysentery wi thout a prel iminary urethrit is . 

• Acute arthritis m a y be the first feature in s o m e 
pat ients , with either urethritis or dysentery 
being insignificant. 

Arthritis 

Arthritis is a major feature of Reiter's s y n d r o m e . 
M o s t pat ients recover complete ly , but in about 
1 5 % the arthritis b e c o m e s chronic . T h e arthritis 
usually affects the lower extremit ies (i.e. knees 
a n d ankles) m o r e frequently than the u p p e r 
extremit ies , a n d the pat tern of invo lvement m a y 
be symmetr ica l o r asymmetr ica l . S o m e pat ients 
subsequent iy deve lop sacroiliitis a n d spondylit is . 
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Periarticular features 

• P lantar fasciitis a n d Achilles tendonit is a i e 
c o m m o n , 

• Bursitis a n d calcaneal periostitis w h i c h m a y 
give rise to a calcaneal spur are less c o m m o n 
(Figure 4 . 1 0 ) . 

Extra-articular features 

• Painless transient m o u t h ulcers . 
• Scahng plaque-like skin lesions that resemble 

psorias is ( k e r a t o d e r m a blenorrhagica) h a v e a 
predi lect ion for the soles of the feet (Figure 
4 . 1 1 ) . 

• Painless e r y t h e m a t o u s eros ion of the glans 
penis (circinate balanitis) (Figure 4 . 1 2 ) . 

Figure 4.11 Keratoderma blenorrhagica in Reiter's 
syndrome (courtesy of Dr I. White) 

Figure 1.10 Calcaneal spur in Reiter's syndrome 
(courtesy of Dr A. Hall) 

Figure 4.12 Circinate balanitis in Reiter's syndrome 
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Ocular features 

Psoriatic arthritis 
Definition 
Psoriat ic arthritis is a n idiopathic, seronegat ive , 
chronic , anodular , erosive arthritis that affects 
about 7% of pat ients with psoriasis . T h e disease 
h a s n o sexual preferential but is assoc iated with a n 
increased preva lence of H L A - B 2 7 a n d H L A - B 1 7 . 

Figure 4.13 Onycholysis in Reiter's syndrome Systemic features 
Arthritis 

Presentat ion is usually dur ing the fourth a n d fifth 
d e c a d e s wi th arthritis wh ich is typically a s y m m e t 
rical a n d w h i c h m a y give rise to sausage - shaped 
deformities of the digits (Figure 4 . 1 5 ) . A s y m m e t -

Figure 4.14 Subepithelial corneal opacities in Reiter's 
syndrome 

Figure 4.15 Sausage-shaped fingers and severe nail 
dystrophy in psoriatic arthritis 

• Non-specific genital ulceration. 
• Subungual pustules a n d thickening. 
• Onycholys i s with various degrees of thickening 

a n d d y s t r o p h y (Figure 4 . 1 3 ) . 
• Nail pitting, which is c o m m o n in patients with 

psoriatic arthritis , is u n c o m m o n in Reiter's 
s y n d r o m e (see Figure 4 . 1 7 ) . 

• Cardiovascular lesions include aortitis a n d first 
degree heart block. 

• Geni tourinary lesions include urethrit is , pros ta 
titis, cystitis, epidydimitis , orchitis a n d vagini
tis. 

T r e a t m e n t a n d prognos is are essentially the s a m e 
as of A S . 

These are c o m m o n but usually innocuous . 

• Bilateral m u c o p u r u l e n t conjunctivit is is by far 
the m o s t c o m m o n ocular manifestat ion. It 
usual ly follows the urethrit is by about 2 w e e k s 
a n d precedes the onset of arthritis . T h e con
junctivitis requires n o specific t rea tment a n d it 
usual ly resolves spontaneous ly after 7 - 1 0 days . 
Cul tures for bacteria are usually negat ive . 

• A c u t e iritis occurs in about 2 0 % of pat ients , 
e i ther wi th the first at tack of Reiter's s y n d r o m e 
or dur ing a r e c u r r e n c e . 

• Keratitis m a y occur in isolation or in associat ion 
wi th conjunctivit is . It consists of subepithelial 
opacit ies with overlying superficial p u n c t a t e 
epithelial lesions (Figure 4 . 1 4 ) . 
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rical pat tern resembling r h e u m a t o i d arthritis is, 
h o w e v e r , occasionally seen a n d , in s o m e pat ients , 
the sacroiliac joints a n d the spine are also affected. 

Extra-articular features 

• Psoriasis is usually present before the onse t of 
arthritis (Figure 4 . 1 6 ) . 

• Nail c h a n g e s are very c o m m o n a n d include 
pitting (Figure 4.17), t ransverse depress ions a n d 
onycholys is . 

Treatment 
T r e a t m e n t is wi th phys io therapy , non-steroidal 
ant i - inf lammatory agent s a n d occasionally wi th 
gold a n d o-penici l lamine. Cytotox ic agent s m a y 
also be useful in treat ing severe skin a n d joint 
d isease . T h e prognos i s is usually g o o d , a l though 
a b o u t 5% deve lop a des truct ive form of arthritis 
characterist ical ly involving the distal interpha-
langeal joints (arthritis mut i lans) . 

Ocular features 

Figure 4.16 Severe psoriasis 

• Conjunctivit is occurs in about 2 0 % . 
• A c u t e iritis occurs but is less c o m m o n than in 

A S a n d Reiter's s y n d r o m e . 
• S e c o n d a r y Sjogren's s y n d r o m e is rare . 

Juvenile chronic arthritis 
Definition 
Juveni le chronic arthritis QCA) is an u n c o m m o n , 
idiopathic , in f lammatory arthritis of at least 3 
m o n t h s ' durat ion deve loping in chi ldren prior to 
the a g e of 16 years . T h e female to male ratio is 3:2. 
Pat ients are seronegat ive for IgM r h e u m a t o i d 
factor. In N o r t h A m e r i c a J C A is frequently 
referred to as juvenile ' rheumato id ' arthritis . 

Systemic features 

B a s e d on the onse t a n d the extent of joint 
i n v o l v e m e n t dur ing the first 3 m o n t h s the three 
t y p e s of presenta t ion a r e as follows. 

Figure 4.17 Nail pitting in psoriasis (courtesy of Dr I. 
White) 

Systemic onset JCA 

This a c c o u n t s for a b o u t 2 0 % of cases . In this 
s u b g r o u p the d isease is hera lded by a h igh 
remi t t en t fever a n d at least o n e of the following 
features: 

• Trans ient m a c u l o p a p u l a r rash (Figure 4 . 1 8 ) . 
• L y m p h a d e n o p a t h y . 
• H e p a t o s p l e n o m e g a l y . 
• Serosit is , p r e d o m i n a n t l y pericardit is . 
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Polyarticular onset JCA 

This a c c o u n t s for about 20% of cases . T h e arthritis 
involves five or m o r e joints, m o s t c o m m o n l y the 
knees (Figure 4 . 1 9 ) , followed by the wrists a n d 
ankles . Systemic features are mild or absent a n d 
uveitis is uncommon. 

Pauciarticular onset JCA 

This a c c o u n t s for about 60% of cases . The arthritis 
involves four or less joints, m o s t c o m m o n l y the 
knees , a l though occasional ly only a single finger 
o r toe is affected. S o m e patients in this subgroup 
r e m a i n pauciart icular whilst o thers subsequently 
deve lop a polyarthrit is (i .e. invo lvement of five or 
m o r e joints) . Systemic features are absent but 

uveitis is common part icularly in pat ients w h o are 
posi t ive for ant inuclear antibodies . 

Treatment 
T r e a t m e n t is mainly with p h y s i o t h e r a p y a n d 
non-steroidal ant i - inf lammatory drugs . Occas ion
ally used drugs are steroids , antiipialarials, gold, 
D -penici l lamine a n d sulphasalazine . T h e p r o g 
nosis is g o o d a n d about 7 5 % of pat ients recover 
complete ly by adult life. 

Ocular features 

C h r o n i c anter ior uveitis, wh ich is bilateral in 70% 
of cases , is the only ocular compHcation. Because 
at its onse t the uveitis is frequently a s y m p t o m a t i c , 
it is impor tant to screen those at increased risk at 
regular intervals so that the uveitis can be treated 
before it has caused vis ion-threatening compl ica
tions (i.e. band kera topathy , ca taract a n d g lauco
m a - F igure 4 . 2 0 ) . Pat ients wi th the following 

Figure 4.18 Rash in systemic onset juvenile chronic 
arthritis (courtesy of Dr B. Ansell) 

Figure 4.19 Severe involvement of knee in patient with 
polyarticular onset juvenile chronic arthritis (courtesy of 
DrB. AnseU) 

Initially joint invo lvement m a y be absent or mild 
but the majori ty of chi ldren subsequently deve lop 
a polyarthrit is . Uveitis is ex tremely rare in this 
s u b g r o u p . 
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features carry a n increased risk of eye involve
ment: 

• Pauciart icular onset J C A . 
• Girls carry a h igher risk than boys by a ratio of 

3:1 . 
• Circulating ant inuclear antibodies. 
• H L A - D W 5 a n d H L A - D P w 2 . 

ΒβΚςε^β disease 
Definition 
Behςet's disease is a n u n c o m m o n , idiopathic, 
mul t i sy s t em d i sorder w h i c h typically affects 
y o u n g m e n from the eas tern Medi t erranean reg ion 
a n d J a p a n , but is rare in w e s t e r n E u r o p e a n d 
A m e r i c a . T h e disease is assoc iated wi th a n 
increased preva lence of H L A - B 5 . T h e basic lesion 
is a n obliterative vasculitis probably c a u s e d by 
a b n o r m a l circulating i m m u n e complexes . 

Cardinal lesions 

Oral ulcerat ion is a universal finding a n d a very 
c o m m o n present ing feature . T h e a p h t h o u s 
ulcerat ion is painful a n d shal low with a 
ye l lowish necrot ic base . T h e ulcers are recurrent 
a n d tend to occur in crops . T h e y m a y involve 
the t o n g u e (Figure 4 . 2 1 ) , g u m s , lips a n d buccal 
m u c o s a (Figure 4 . 2 2 ) . 
Genital ulcerat ion is p r e s e n t in about 9 0 % of 
pat ients a n d is m o r e a p p a r e n t a n d troublesome 
in m e n t h a n in w o m e n (Figure 4 . 2 3 ) . 
Skin lesions include e r y t h e m a n o d o s u m , pus 
tules a n d ulcerat ion. A papule deve loping at the 
site of a skin p u n c t u r e is characterist ic . 
Uveit is (see later) . 

Systemic features 

Presentat ion is usually in the third a n d fourth 
d e c a d e s wi th recurrent oral a p h t h o u s ulcerat ion. 
B e c a u s e there are n o special conf irmatory tests , 
the diagnosis requires the p r e s e n c e of a t least 
three cardinal lesions, or t w o cardinal a n d at least 
t w o associated features . Figure 4.21 Tongue ulceration in Behjet's disease 

Figure 4.20 Band keratopathy and cataract due to chronic 
anterior uveitis in pauciarticular onset juvenile chronic 
arthritis 

Figure 4.22 Ulcer of buccal mucosa in Behςef s disease 
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Figure 4.23 Genital ulceration in Behςet's disease Figure 4.25 Severe anterior uveitis with hypopyon in 
(courtesy of Dr I. White) B€hςef s disease 

Figure 4.24 Thrombophlebitis in Behςet's disease Figure 4.26 Degenerate and blind eye (phthisis bulbi) 
due to chronic anterior uveitis in Behςet's disease 

Figure 4.27 Posterior segment involvement in Behyet's disease 
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Associated problems 

Treatment 
T r e a t m e n t of pat ients wi th severe disease is wi th 
systemic steroids a n d i m m u n o s u p p r e s s a n t s . T h e 
prognos i s for life in pat ients wi th significant C N S 
invo lvement is poor . Death m a y also result f rom a 
r u p t u r e d a n e u r y s m a n d p u l m o n a r y embol i sm 
from d e e p vein thrombosis . 

Ocular features 
Ocular compl icat ions in Behςet's disease are 
c o m m o n a n d , in pat ients wi th invo lvement of the 
pos ter ior s e g m e n t , the long- term visual prognos i s 
is poor . 

Anterior uveitis 
A n o n - g r a n u l o m a t o u s , recurrent , acu te , anter ior 
uveit is , w h i c h m a y be assoc iated with a transient 
h y p o p y o n , is c o m m o n (Figure 4 . 2 5 ) . In m a n y 
case s the r e s p o n s e to topical steroids is good , 
a l t h o u g h in s o m e the uveitis b e c o m e s chronic a n d 
results in bl indness d u e to phthisis bulbi (Figure 
4 . 2 6 ) . 

Posterior segment involvement 

Clinical features (Figure 4 . 2 7 ) 

• Diffuse vascular leakage with retinal o e d e m a is 
the m o s t c o m m o n a n d pers is tent finding. 

• Periphlebitis , wh ich m a y cause v e n o u s occlu
sion a n d s e c o n d a r y neovascular izat ion, is also 
frequent . 

• Retinitis is in the form of trans ient whi te 
necrot ic infiltrates. 

• A c u t e mass ive retinal exudat ion assoc iated wi th 
obliteration of the overly ing blood vessels 
(Figure 4 . 2 8 ) m a y lead to areas of retinal 
necros i s a n d a t r o p h y (Figure 4 . 2 9 ) . 

Figure 4.28 Severe retinal infiltration and vasculitis in 
Behςet's disease 

Figure 4.29 Optic atrophy, old vascular sheathing and 
retinal atrophy in Behςet's disease 

• Thrombophlebit is w h i c h m a y involve the su
perficial a n d deep veins including the v e n a e 
c a v a e a n d iliacs (Figure 4 . 2 4 ) . 

• A r t h r i t i s w h i c h is a s y m m e t r i c a l , n o n 
destruct ive a n d typically affects large joints. 

• Gastrointest inal lesions including pept ic ulcera
tion a n d colitis. 

• Centra l nervous sy s t em invo lvement including 
emot ional a n d menta l c h a n g e s , brain s t e m 
s y n d r o m e s , myelitis, cranial nerve palsies a n d a 
low grade meningoencephal i t i s wi th organic 
confusional states . 

• Cardiovascular lesions including pericarditis , 
arterial occlusion, a n d a n e u r y s m s . 

• A posit ive family history for Behςet's disease. 
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Treatment 

• The initial t r e a t m e n t is with high doses of 
sys temic steroids which are usually effective in 
control l ing the inf lammation. Unfortunate ly , 
the lesions subsequent ly frequently b e c o m e 
steroid resistant a n d require alternative ther
apy . 

• Chlorambuci l is initially beneficial in about 7 5 % 
of cases , but the effects of o ther drugs such as 
colchicine a n d azathioprine are disappointing. 

• Cyclosporin A is a potent i m m u n o m o d u l a t o r 
affecting both the cellular a n d h u m o r a l a r m s of 
the i m m u n e response . Its use has been s h o w n 
to be beneficial for the acute exacerbat ions of 
both eye a n d m u c o c u t a n e o u s invo lvement in 
Behget's disease. 
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Systemic lupus erythematosus 

Definition 
Systemic lupus e r y t h e m a t o s u s (SLE) is a n u n c o m 
m o n , idiopathic, chronic , mult i sys tem, inf lamma
tory disease character ized by striking i m m u n o l o g 
ical abnormalit ies . O r g a n dysfunct ion is t h o u g h t 
to be c a u s e d by circulating autoant ibodies a n d 
i m m u n e complexes . T h e female to male ratio is 
10:1 a n d the disease is m o r e c o m m o n in Blacks 
t h a n in Whi tes . Pat ients v^ith S L E h a v e a n 
increased preva lence of H L A - D R 2 a n d H L A - D R 3 . 

Nervous system 

Centra l n e r v o u s s y s t e m invo lvement occurs in 
a b o u t 5 0 % of pat ients a n d includes a var ie ty of 
neurologica l a n d psychiatr ic features: 

• H e a d a c h e a n d psychot ic react ions are c o m m o n . 
• Seizures , organic brain s t e m s y n d r o m e , s trokes , 

per iphera l n e u r o p a t h y , mononeur i t i s mult iplex 
a n d t ransverse myelitis m a y also occur . 

Systemic features 

Presentat ion is typically dur ing the third d e c a d e 
wi th fatigue, we ight loss, fever a n d arthralgia . 

Skin 
Butterfly rash consists of facial e r y t h e m a over 
the cheeks a n d nose (Figure 5 . 1 ) . 
Discoid lesions, consist ing of co in-shaped areas 
of central a t r o p h y a n d dep igmentat ion wi th 
h y p e r a e m i c marg ins , occur in discoid lupus 
e r y t h e m a t o s u s which is a related condit ion that 
affects only the skin a n d m u c o u s m e m b r a n e s . 
Miscel laneous a n d less c o m m o n findings in
c lude bullous a n d macu lopapu lar erupt ions , 
psoriasis-like lesions, alopecia, digital vasculitis 
a n d photosensit ivity. 
Raynaud' s p h e n o m e n o n . 

Figure 5.1 Butterfly rash in systemic lupus 
erythematosus (courtesy of Dr B. Ansell) 
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Kidneys 

Renal invo lvement occurs in 50% of pat ients a n d 
ranges from minimal c h a n g e nephrit is to diffuse 
proliferative or m e m b r a n o u s g lomerulonephrit is . 

Heart 

• Pericarditis . 
• Myocardit i s present ing either with a r r h y t h m i a s 

or heart failure. 
• Non-bacterial ( L i b m a n - S a c k s ) endocardit is . 

Miscellaneous 

• Arthralgia a n d symmetr ica l arthritis are c o m 
m o n . The distal joints are m o r e frequently 
affected than the proximal , but a n y joint m a y be 
involved. 

• Pleurisy, pneumoni t i s , diffuse interstitial lung 
disease a n d the vanishing lung s y n d r o m e 
occur . 

• Perforat ion, infarction a n d h a e m o r r h a g e of the 
bowel m a y occur as a result of intestinal 
vascuhtis . 

Treatment 
T r e a t m e n t of arthritis is with non-steroidal anti
inf lammatory agents a n d antimalarials . T h e latter 
are also used for the skin lesions. Pat ients with 
severe systemic disease often require sys temic 
steroids. T h e prognos i s for life is very g o o d in the 
majority of pat ients . 

Ocular features 
Anterior segment 

• The eyelids m a y be involved by m u c o c u t a n e o u s 
disease . 

• Puncta te epithelial keratopathy unassoc iated 
with keratoconjunctivit is sicca is very c o m m o n . 

• Secondary Sjogren's s y n d r o m e occurs in about 
15% of pat ients . 

• Per ipheral cornea l thinning is rare . 
• Necrot iz ing scleritis is very rare but it m a y 

occasionally be the present ing feature of S L E . 

Retinopathy 

Systemic sclerosis 
Definition 
S y s t e m i c sc leros i s ( s c l e r o d e r m a ) is a r a r e , 
idiopathic, connect ive tissue disease character ized 
by w i d e s p r e a d small vessel obhterat ion a n d 
fibrosis of the skin a n d internal o r g a n s . T h e 
condit ion affects females m o r e frequentiy than 
males . 

Systemic features 

Presentat ion is usual ly in adult life wi th R a y n a u d ' s 
p h e n o m e n o n , distal skin thickening a n d internal 
o r g a n involvement . 

• Cot ton-woo l spots , with or wi thout h a e m o r 
r h a g e s , are the hal lmark of S L E re t inopathy (see 
F igure 1 .13) . Arteriolar dilatation m a y be pre 
sent in contras t to cot ton-wool spots assoc iated 
wi th diabetic or hypertens ive re t inopathy w h e n 
arteriolar constrict ion is the rule. T h e p r e v a 
lence of cot ton-wool spots a p p e a r s to correlate 
wi th disease activity. 

• Occ lus ion of retinal arterioles is rare . Its 
pa thogenes i s is uncerta in . It m a y be d u e to local 
d isease of the ar tery wall , embol i sm or rheolog-
ical factors p r o d u c i n g t h r o m b u s in situ. T h e 
p r e s e n c e of severe retinal vascular disease is 
frequently assoc iated with C N S lupus . 

Optic (autoimmune) neuropathy 

Optic n e u r o p a t h y affects about 1% of pat ients . 
T h e pathogenes i s is probably occlusion of small 
vessels of the optic nerve . The clinical p ic ture is 
variable a n d the condit ion can present as an acute 
retrobulbar neuritis , i schaemic optic n e u r o p a t h y 
(see F igure 3 . 1 1 ) or s lowly progress ive visual loss. 
T h e possibility of S L E should be cons idered in 
virtually all pat ients , particularly y o u n g w o m e n , 
w h o deve lop optic n e u r o p a t h y , as it m a y be the 
present ing manifestat ion. The visual o u t c o m e is 
variable a n d s o m e cases are respons ive to systemic 
s teroids . 
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Skin Treatment 
T r e a t m e n t is main ly support ive wi th vasodi lators 
for R a y n a u d ' s disease , antac ids for oesophagea l 
s y m p t o m s , a n d control of hyper tens ion a n d hear t 
failure. A l t h o u g h penici l lamine is also used , its 
effects are frequently d isappoint ing a n d sys temic 
s teroids m a y cause deteriorat ion of renal function. 
T h e prognos i s for long- term survival is not good . 

Ocular features 

Ocular manifestat ions are usually un important . 

• Eyel id invo lvement is c o m m o n a n d , if severe , it 
m a y give rise to prob lems in blinking a n d 
closing the lids. 

• S e c o n d a r y Sjogren's s y n d r o m e is u n c o m m o n . 
• Re t inopathy is rare a n d , if present , it is usually 

s e c o n d a r y to renal hypertens ion . 

Polymyositis and 
dermatomyositis 
Definition 

Polymyosi t i s is a n u n c o m m o n , idiopathic, inflam
m a t o r y disease character ized by prox imal musc l e 
w e a k n e s s a n d t enderness , musc le e n z y m e eleva
t ions , e l ec t romyograph ic c h a n g e s a n d inf lamma
tory infiltrates o n musc le biopsy. T h e disease 
affects females m o r e c o m m o n l y t h a n males by a 
rat io of 2:1. W h e n polymyosi t i s is assoc iated with 
a character is t ic skin rash the condit ion is called 
dermatomyos i t i s . Chi ldren a r e m u c h m o r e likely 
to h a v e dermatomyos i t i s t h a n polymyosi t i s . T h e 
e x a c t c a u s e is often obscure but the d isease is 
c o m m o n l y assoc ia ted wi th o ther connect ive t issue 
d i sorders , a n d it m a y also result f rom an 
under ly ing mal ignancy . 

Figure 5.2 Late changes of scleroderma showing tight 
shiny skin, thinning of the fingers (sclerodactyly), 
calcinosis of the right proximal interphalangeal joint and 
a pulp infarction of the left thumb (courtesy of Dr B. 
AnseU) 

Clinical features 

Presenta t ion is usual ly e i ther in ch i ldhood or late 
a d u l t h o o d wi th prox imal musc l e w e a k n e s s wh ich 
c a u s e s difficulties such as combing the hair a n d 
rising from a chair. 

The vast majority of pat ients present wi th skin 
involvement . In the early o e d e m a t o u s s tages the 
skin is swollen. Later it b e c o m e s tight, w a x y , 
inflexible a n d a d h e r e n t to the under ly ing t issues 
(Figure 5 . 2 ) . 

Musculoskeletal system 

• A b o u t 5 0 % of pat ients h a v e invo lvement of 
joints a n d tendons . 

• M y o p a t h y similar to that seen in polymyosit is 
m a y occur . 

Internal organs 

• Gastrointest inal tract invo lvement m a y affect 
motility of the o e s o p h a g u s a n d small intestine. 

• Cardiac invo lvement m a y take the form of 
pericarditis a n d vasculitis wh ich m a y c a u s e 
arrhy thmia or hear t failure. 

• Renal invo lvement is the leading cause of 
death . 

• P u l m o n a r y invo lvement m a y take the form of 
interstitial lung disease or p u l m o n a r y h y p e r t e n 
sion. 
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Muscles 

The characterist ic feature is progress ive musc le 
w e a k n e s s wh ich affects the following musc le 
groups : 

• Prox imal musc les of the u p p e r a n d lower 
extremit ies . A late feature in s o m e chi ldren with 
dermatomyos i t i s is contrac ture of musc les d u e 
to the deposit ion of calc ium in the soft t issues 
a r o u n d joints. 

• P h a r y n g e a l musc le invo lvement leading to 
swal lowing difficulties. 

• Respiratory musc le invo lvement leading to 
resp iratory failure. 

• Cardiac musc le involvement leading to car
d iomyopathy . 

Skin 

Dermatomyos i t i s is character ized by e r y t h e m a t o u s 
pa tches over the face, neck, u p p e r ches t a n d 
ex tensor surfaces . Grotton's sign consists of 
e r y t h e m a t o u s papules over the m e t a c a r p o p h a 
langeal or prox imal interphalangeal joints (Figure 
5 . 3 ) . 

Miscellaneous 

Treatment 
T r e a t m e n t is initially wi th systemic steroids . 
Cytotox ic agent s or p lasmaphares i s m a y be help
ful in steroid-resistant cases . T h e prognos i s 
d e p e n d s on the cause . In adults a n under ly ing 
mal ignancy should be sought . 

Ocular features 

Ocular manifestat ions a r e r a r e a n d relatively 
u n i m p o r t a n t a n d are unlikely to be the present ing 
features of the sys temic disease. 

• Hel iotrope lids are character ized by a violet 
discolourat ion. Swelling of the eyelids is c o m 
m o n . 

• R e t i n o p a t h y c h a r a c t e r i z e d by c o t t o n - w o o l 
spots , a l though rare , is indicative of ve r y severe 
sys temic disease. 

Polyarteritis nodosa 
Definition 

Polyarterit is n o d o s a ( P A N ) is a rare idiopathic 
mul t i sys tem disorder character ized by necrot iz ing 
arteritis of small a n d medium-s ized blood vessels 
w h i c h leads to thrombos i s a n d a n e u r y s m forma
tion. T h e male to female ratio is 3:1 . 

Figure 5.3 Erythematous skin changes in 
dermatomyositis with collodion patches over the small 
joints 

Systemic features 

Presentat ion is usual ly in the fourth a n d fifth 
d e c a d e s of life wi th a subacute onse t of muscu lo 
skeletal or abdominal pain , anorex ia , fever, we ight 
loss a n d skin lesions. 

Arter ies t h r o u g h o u t the b o d y m a y be involved, 
leading to w i d e s p r e a d c h a n g e s in m a n y organs . 

• Skin ulcerat ion w h i c h is s low to heal . 
• Arthrit is or arthralgia . 

• Interstitial p u l m o n a r y disease . 
• Arthrit is w h i c h is mild a n d symmetr ica l is 

u n c o m m o n . 



Connective tissue disorders 5 5 

Renal invo lvement with s e c o n d a r y h y p e r t e n 
sion - very c o m m o n . 
Gastrointest inal invo lvement - m a y cause 
mesenter ic infarction. 
L u n g a n d heart involvement . 
Peripheral nerve invo lvement - m a y cause 
mononeur i t i s multiplex. 

Treatment 
This is with cyc lophosphamide a n d sys temic 
steroids. T h e prognos i s for life is p o o r with a 5 0 % 
5-year survival. 

Ocular features 
Ocular complicat ions , a l though u n c o m m o n , m a y 
be devastat ing. 

Ulcerative keratitis 

A bilateral, progress ive , necrotiz ing, per ipheral , 
ulcerat ive keratitis, a l though u n c o m m o n , m a y be 
the present ing feature of P A N . The ulceration 
usually spreads circumferential ly a n d m a y also 
e x t e n d centrally. Frequent ly , it is assoc iated with 
a n adjacent necrot iz ing scleritis (Figure 5 .4 ) similar 
to that seen in s o m e patients with r h e u m a t o i d 
arthritis a n d W e g e n e r ' s granulomatos i s . T h e kera
titis is usual ly resistant to topical therapy , 
a l though systemic t rea tment of P A N m a y be 
beneficial. 

Retinopathy 

• Occ lus ion of the central or b r a n c h retinal 
arter ies , w h i c h m a y be bilateral, is u n c o m m o n 
(Figure 5 . 5 ) . Its pa thogenes i s is uncerta in 
a l t h o u g h necrot iz ing vasculitis is the m o s t likely 
cause . 

• Anter ior i schaemic optic n e u r o p a t h y is r a r e . 

Further reading 

D U T T O N, J . J ., B Ü R D E, R . M. and K L I N G E L E, T . G. (1982) 
Autoimmune retrobulbar optic neuritis. American 
Journal of Ophthalmology, 94, 11-17 

G R A H A M, E . M ., S P A L T O N, D . J ., B A R N A R D, R . O. et al. (1985) 
Cerebral and retinal vascular changes in systemic 
lupus erythematosus. Ophthalmology, 92, 444-448 

J A B S, D . A ., F I N E, S . L ., H Ö C H B E R G, M.c. ct al. (1986) Severe 
vasculo-occlusive disease in systemic lupus erythema
tosus. Archives of Ophthalmology, 104, 558-563 

J A M E S, D . G ., G R A H A M, E. and H A M B L I N, A. (1985) Immunol-
ogy of multisystem ocular disease. Survey of Ophthal
mology, 30, 155-167 

L A N G H A M, J . G ., B A R R I E, T ., K O H N E R, E . M. Ct al. (1982) SLE 
retinopathy. Annals of Rheumatic Diseases, 41, 473-478 

M O R G A N, C M ., F O S T E R, C . S ., D ' A M I C O, D . J. Ct al. (1986) 
Retinal vasculitis in polyarteritis nodosa. Retina, 6, 
205-209 

Figure 5.4 Severe necrotizing peripheral keratitis and 
corneal perforation in polyarteritis nodosa 

Figure 5.5 Occlusion of retinal arterioles in polyarteritis 
nodosa 
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Myasthenia gravis 
Definition 
Myasthen ia gravis is a n u n c o m m o n disorder 
character ized by w e a k n e s s a n d fatiguability of 
vo luntary muscu la ture d u e to impaired transmis
sion at the n e u r o m u s c u l a r junct ion. T h e female to 
male ratio is 2:1. T h e three main types are: (1) 
progress ive , (2) re laps ing-remi t t ing a n d (3) ocu
lar. 

Clinical features 
Presentat ion is typically during the third a n d 
fourth decades wi th excess ive fatiguability of 
ocular , bulbar a n d skeletal musc les . S y m p t o m s are 
typically w o r s e in the evenings , a l though s o m e 
pat ients m a y be troubled on first waking. 

Ocular features 

Ocular invo lvement is present in 90% of cases a n d 
is the present ing feature in 6 0 % . 

• Ptosis is bilateral but m a y be asymmetr ica l . 
• Diplopia is frequently vertical a l though all or 

a n y of the extraocular musc les m a y be affected. 
• N y s t a g m o i d m o v e m e n t s m a y be present on 

e x t r e m e s of gaze . 
• N o pupil lary changes . 

Non-ocular features 

• Bulbar musc le involvement with difficulty in 
ch ewing a n d swallowing. 

• L i m b musc le w e a k n e s s w h i c h is increased by 
repetit ive m o v e m e n t s . 

• Invo lvement of facial musc l e s m a y cause a lack 
of express ion . 

• T e n d o n reflexes are n o r m a l or exaggera ted , 
• A b s e n c e of s ensory changes . 
• P e r m a n e n t m y o p a t h i c d a m a g e m a y occur in 

long-s tanding cases , possibly a g g r a v a t e d b y 
h igh dose ant ichol inesterase t r e a t m e n t (pyri
dost igmine) . 

Associations 

Occas ional , assoc iated , acquired a u t o i m m u n e dis
o r d e r s include: thyroid dysfunct ion, diabetes 
mell i tus, r h e u m a t o i d arthrit is , sys temic lupus 
e r y t h e m a t o s u s , polymyosit is , pernic ious a n a e m i a , 
Sjogren's s y n d r o m e , p e m p h i g u s a n d sarcoidosis . 

Differential diagnosis 

Myasthen ia is a p a t c h y disease. T h e differential 
d iagnosis d e p e n d s o n the anatomica l site w h e r e 
disease h a s greates t impact . 

Ocular myasthenia 

• Ocu lar m y o p a t h y . 
• Brain s t e m demyel inat ion a n d i n t e m u c l e a r 

ophtha lmopleg ia . 
• Progress ive supranuc lear palsy. 
• Ocu lar m o t o r palsy. 

Bulbar problems 

• GuiUa in-Barré s y n d r o m e . 
• M o t o r n e u r o n e disease. 
• Polymyosit is . 
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Limb weakness 

Special investigations 
Tensilon test 

Y o u should never d o this test on y o u r o w n . A 
c o m p e t e n t assistant is m a n d a t o r y a n d a resusci ta
tion trolley should be close at h a n d in case of 
s u d d e n c a r d i o r e s p i r a t o r y a r r e s t ( n o t e : 
Gui l la in-Barré pat ients) . The test is per formed as 
follows: 

• Obtain an objective basel ine by m e a s u r i n g the 
a m o u n t of ptosis or the defect in ocular motility 
defect. 

• Inject a tropine 0 .3 m g intravenously . 
• Inject intravenous ly test dose of 0 .2 ml ( 2 m g ) 

Tensi lon ( e d r o p h o n i u m hydrochlor ide) . 
• Inject the remain ing 0 .8 ml ( 8 m g ) after 60 

s econds prov ided there is. n o hypersensit ivity . 
• Take m e a s u r e m e n t r e m e m b e r i n g that the effect 

of Tensi lon lasts only for 5 minutes . 

Miscellaneous 

• E l e c t r o m y o g r a p h y m a y be very helpful in 
confirming fatigue with repetit ive st imulation. 
This m a y be combined with the Tensi lon 
injection to clinch the diagnosis . 

• Antibodies to antiacetylchol ine receptors are 
present in 9 0 % of cases . 

• If antibodies to striated musc le are present the 
possibility of a t h y m o m a should be cons idered . 

• Ches t X - r a y of the anter ior m e d i a s t i n u m m a y 
s h o w a thymic en largement in 1 0 - 2 0 % of 
pat ients (usually males ) . 

• C T scan (or preferably M R scan) of the anter ior 
med ias t inum should be per formed in all pa 
tients to rule out the possibility of a t h y m o m a . 

Treatment 
• Long-act ing ant ichol inesterase drugs (pyrido

st igmine) . 
• Systemic steroids. 

Cytotox ic agent s (azathioprine , cyc lophospha
m i d e ) . 
P la smaphares i s to r e m o v e antibodies in severe
ly affected cases . 
T h y m e c t o m y m a y be helpful in s o m e pat ients . 
Y o u n g w o m e n with general ized s y m p t o m s of 
r e c e n t onse t are m o s t likely to benefit. T h y m e c 
t o m y should also be p e r f o r m e d if a t h y m o m a is 
suspec ted . 

Myasthenic (Eaton-Lambert) 
syndrome 
Causes 
• In associat ion with o n e of the col lagen vascular 

d i sorders . 
• A n under ly ing mal ignancy , particularly small 

cell c a r c i n o m a of the lung. 

Clinical features 
• T h e w e a k n e s s m a y p r e c e d e o ther signs of the 

m a l i g n a n c y by m o n t h s or e v e n years . 
• T h e l imb girdles are characterist ical ly involved, 

the eye a n d bulbar musc le s rarely . 
• Reflexes are typically d e p r e s s e d but e n h a n c e 

dramat ica l ly after exercise . 
• Repet i t ive st imulat ion o n E M G p r o d u c e s a n 

increased ampl i tude of the potentials in s h a r p 
contras t to m y a s t h e n i a gravis . 

Treatment 
T r e a t m e n t is o f t h e u n d e r l y i n g d i s o r d e r . 
Guaneth id ine hydrochlor ide m a y he lp but anti
chol inesterases d o not . 

Ocular myopathies 
Definition 
T h e s e are a g r o u p of rare neuropath ic or 
m y o p a t h i c d i sorders character ized by slowly p r o 
gress ive ptosis a n d immobil i ty of the eyes . S o m e 
cases are sporadic a n d others s h o w a d o m i n a n t 

• Gui l la in-Barré s y n d r o m e . 
• Myasthen ic ( E a t o n - L a m b e r t ) s y n d r o m e . 
• Polymyosit is . 
• A m y o p a t h y . 
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Clinical features 
• Bilateral ptosis with a c o m p e n s a t o r y h e a d tilt 

(Figure 6 . 1 ) . 
• Chron ic progress ive external ophthalmopleg ia 

(ocular m y o p a t h y ) , intitially involving u p g a z e 
but later all m o v e m e n t s m a y be involved a n d 
the eyes virtually fixed. Because musc le in
v o l v e m e n t is symmetr ica l diplopia does not 
occur , even in a d v a n c e d cases . 

• Facial weakness . 
• Bulbar invo lvement with swal lowing difficulties 

occurs in the ocu lopharyngea l variety. 
• Shoulder girdle weakness . 
• K e a m s - S a y r e s y n d r o m e in s o m e cases (see 

C h a p t e r 14) . 

Dystrophia myotonica 
Definition 

Dystrophia myoton ica is a general ized, dominant -
ly inherited disease character ized by myoton ia of 
skeletal musc les , h y p o g o n a d i s m , frontal balding 
a n d presenile cataracts . There is considerable 
variat ion in the severity of involvement , e v e n 
within the s a m e family. 

Clinical features 

Figure 6.1 Severe symmetrical ptosis in ocular myopathy Figure 6.2 Mournful expression of face in dystrophia 
myotonica. Note right cataract 

Presentat ion is usual ly dur ing the third d e c a d e 
wi th myoton ic features a n d ptosis . It is also one of 
the causes of 'the floppy infant'. 

Non-ocular signs 

• Difficulty in releasing grip. Myoton ia is the only 
c o m m o n m y o p a t h y that affects the per ipheral 
musc l e s impressively . 

• M y o p a t h i c facies d u e to w e a k n e s s of the facial 
musc le s giving rise to a mournfu l express ion 
(Figure 6 . 2 ) . This m a y be missed b e c a u s e it is 
eas ier to over look a bilateral than a unilateral 
facial weakness . 

• Musc le was t ing of the facial musc les , t e m p o r 
alis, masse ter , s t ernomasto id , shoulder girdles , 
quadr iceps a n d small musc les of the h a n d s . 

• T e n d o n reflexes m a y be absent . 
• S lurred speech d u e to invo lvement of the 

t o n g u e a n d p h a r y n g e a l musc les . 
• H y p o g o n a d i s m wi th preservat ion of s e c o n d a r y 

sexual characterist ics . 
• Fronta l ba ldness in males . 
• Card iac anomal ies . 
• Intellectual deteriorat ion. 

inheri tance pat tern . Musc le biopsy in s o m e p a 
tients s h o w s mitochondria l m y o p a t h y ( inherited 
t h r o u g h the mother ' s cy top lasm) . 



Ocular signs 

• Ptosis which is usually bilateral. 
• Presenile cataracts . 
• P i g m e n t a r y c h a n g e s at the macu la or per iphery 

w h i c h are usually innocuous . 
• L i g h t - n e a r dissociation of the pupil . 

Treatment 
• Phenyto in m a y help the myoton ia . 
• Surgery for ptosis . 
• Catarac t extract ion a n d lens implantat ion. 

Multiple sclerosis 
Definition 
Multiple sclerosis (MS) is a c o m m o n idiopathic 
demyel inat ion disorder of the central n e r v o u s 
s y s t e m character ized by intermittent d is turbances 
of neurological function. It does not affect the 
per ipheral n e r v o u s sys tem. 

Systemic features 
Spinal cord lesions 

C o m m o n s y m p t o m s o f M S a r e w e a k n e s s , stiff
ness , musc le s p a s m s , fatigue, sensory dis turb
ances in the l imbs, a n d dis turbance of b ladder , 
sexual a n d bowel function d u e to plaques of 
demyel inat ion in the spinal cord . 
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Special investigations 
Lumbar puncture 

T h e lumbar p u n c t u r e c a n be a helpful diagnost ic 
aid in M S . T h e following findings are suggest ive: 

• Leucocy tos i s of 5 - 5 0 cells/mm^. 
• IgG level grea ter t h a n 15% of total prote in . 
• Oligoclonal b a n d s on C S F prote in e lec trophore

sis - c o m m o n l y in γ4 a n d γ5 regions . H o w e v e r , 
this m a y also be seen in a c u t e infections of the 
C N S , the Gui l la in -Barré s y n d r o m e a n d syph
ilis. 

Evoked potentials 

Record ings of evoked potentials from the visual, 
aud i tory a n d sensory sys t ems h a v e prov ided a 
sensit ive w a y of identifying lesions w h i c h m a y be 
subclinical. The visually evoked potential is the 
m o s t frequently used . It involves the st imulat ion 
of the ret ina b y a p a t t e r n ' checkboard st imulus' , 
a n d m e a s u r e m e n t a n d t iming of the electric signal 
r e c o r d e d over the visual cor tex (Figure 6 . 3 ) . 

Brain stem lesions 

Plaques of demyel inat ion c o m m o n l y involve the 
brain s t e m a n d cerebellar connect ions w h e r e t h e y 
p r o d u c e diplopia, n y s t a g m u s , ataxia , dysarthr ia 
a n d dysphagia . 

Hemisphere lesions 

Plaques of demyel inat ion in M S tend to occur in 
the periventricular whi te mat ter . M R scanning 
m a y s h o w n u m e r o u s a s y m p t o m a t i c plaques in 
relatively early clinical cases . L a t e r pat ients s h o w 
signs of intellectual decline, depress ion , euphor ia 
a n d even dement ia . L a r g e plaques m a y p r o d u c e 
s u d d e n hemipares i s , hemianop ia a n d dysphas ia . 

CT and MR scanning 

• O n C T , p laques d u e to M S s h o w variable 
e n h a n c e m e n t after the injection of contras t 
m e d i u m . T h e h ighes t yield in detect ing plaques 
is obta ined by a double d o s e of contras t 
fol lowed by de layed scans . This still visualizes 
lesions in only about 5 0 % of pat ients wi th either 
probable or definite M S . 

• M R is the m e t h o d of choice b e c a u s e it s h o w s the 
typical per iventr icular a n d brain s t e m plaques 
of M S v e r y m u c h bet ter t h a n C T (Figure 6 . 4 ) . 
T h e lesions are seen as bright areas of a b n o r m a l 
signal on T2-we ighted a n d p r o t o n densi ty 
s cans . H o w e v e r , in pat ients wi th optic neurit is 
M R m a y or m a y not s h o w a plaque within the 

Transient phenomena 

T h e s e include epi lepsy, Lhermit te ' s p h e n o m e n o n 
(electrical sensat ion o n neck flexion), the transient 
d y s a r t h r i a - d y s e q u i l i b r i u m - d i p l o p i a s y n d r o m e , 
tonic s p a s m s , tr igeminal neuralg ia , kinesiogenic 
dyskinesis a n d Uhthoff 's p h e n o m e n o n ( sudden 
t e m p o r a r y deter iorat ion in s y m p t o m s on e x p o s u r e 
to h e a t or after exerc ise) . 
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Pattern changes 

Figure 6.3 Visually evoked potentials. The time taken for 
the pattern change to register over the visual cortex is 
measured. The latency is increased in MS 

optic nerve (Figure 6 .5 ) . Very occasional ly 
pat ients with clinically probable M S a n d a 
posit ive oligoclonal pa t tern on C S F electro
phores i s will h a v e a negat ive M R scan of the 
brain. 

Ocular features 
Optic neuritis 

Prevalence A c lose associat ion exists b e t w e e n 
optic neuritis a n d M S . 

• S e v e n t y - f o u r per cent of w o n \ e n a n d 3 4 % of 
m e n with optic neuritis m a y ult imately deve lop 
o ther neurological dysfunct ion a n d be classified 
as hav ing M S w h e n followed u p for 15 years . 

• Ev idence of optic neuritis m a y be found in 70% 
of established M S cases . 

• B e t w e e n 5 0 % a n d 70% of pat ients wi th clinical
ly isolated optic neuritis h a v e a b n o r m a l MRI 
wi th a distribution of whi te mat ter lesions 
similar to that seen in M S (i.e. periventricular 
a n d brain s t em) . 

A s t rong case can therefore be m a d e for optic 
neurit is being a forme fruste of M S based o n 

Figure 6.4 MR scan in multiple sclerosis showing white 
areas of abnormal signal distributed in the deep white 
matter of both hemispheres, particularly adjacent to the 
ventricles 

Figure 6.5 MR scan showing a plaque of demyelination 
in one optic nerve in a patient with retrobulbar neuritis 
(courtesy of Professor I. McDonald) 



similarities b e t w e e n the t w o condit ions in inci
d e n c e , C S F findings, histocompatibi l i ty da ta , 
c h a n g e s p r e s e n t at M R a n d family history. 

Risk of subsequent MS This is increased with: 

• Winter onset . 
• H L A - D R 2 posit ive. 
• Uhthoff's p h e n o m e n o n in which visual acuity 

w o r s e n s w h e n b o d y t e m p e r a t u r e rises or 
dur ing physical exercise . 

Note: Opt ic neuritis m a y occur wi th one of the 
c o m m o n chi ldhood infections or g landular fever in 
w h i c h case the risk of M S is negligible. 

Clinical features 

Symptoms A typical at tack of optic neuritis starts 
with a n acute onset of m o n o c u l a r visual loss wh ich 
is frequently associated with periocular d iscomfort 
m a d e w o r s e on m o v i n g the eye . Visual impair
m e n t is progress ive a n d max imal at the e n d of the 
s econd w e e k a n d often recovers after 4 - 6 weeks , 
but it m a y be s lower t h a n this a n d r e c o v e r y is 
s o m e t i m e s incomplete . 

Signs Opt ic neuritis exerts a filter-like effect o n all 
aspects of visual function as follows: 

• Visual acuity is variably impaired. 
• Relative afferent pupil lary conduct ion defect is 

present . 
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Figure 6.6 Normal optic disc in retrobulbar neuritis Figure 6.7 Swollen optic disc in optic papillitis 

• Co lour vision is impaired , e v e n in mild cases . 
• Light br ightness apprec iat ion is decreased . 
• O p h t h a l m o s c o p y is n o r m a l in the m o r e c o m 

m o n retrobulbar form (Figure 6 . 6 ) . In the less 
c o m m o n optic papillitis, the opt ic disc is 
swol len (Figure 6 .7 ) a n d occasional ly h a e m o r 
r h a g e s m a y be seen. 

Treatment T r e a t m e n t is usual ly u n n e c e s s a r y 
a l t h o u g h steroids s p e e d u p the ra te of r e c o v e r y of 
vis ion wi thout affecting the final visual acuity. 
I n t r a v e n o u s m e g a d o s e s teroids m a y also alter the 
c o u r s e of visual disability from optic neuritis of 
u n k n o w n aetiology. I m p r o v e m e n t m a y be d r a m a 
tic, part icularly in pat ients wi th a durat ion of less 
t h a n 6 w e e k s a n d swol len optic discs. T h e 
therapeut i c reg imens are: 

• Ora l enter ic -coated predn i sone ( I m g / k g per 
d a y for 14 days ) . 

• In travenous methy lpredniso lone s o d i u m suc
c inate (1000 m g / d a y for 3 d a y s ) fol lowed b y oral 
enter ic -coated p r e d n i s o n e for 11 days . 

• Retrobulbar injection of tr iamcinolone ace to -
nide 4 0 m g . 

Ocular motility defects 

Intemuclear ophthalmoplegia All hor izonta l eye 
m o v e m e n t s a r e g e n e r a t e d from the pont ine 
p a r a m e d i a n reticular format ion ( P P R F ) . F r o m h e r e 
t h e o u t p u t is to the ipsilateral sbcth n e r v e nuc leus 
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Abnormalities of the pupil 
Applied anatomy 
Light reflex 

T h e pupil lary light reflex consists of four n e u r o n e s 
(Figure 6 . 1 0 ) . 

First neurone This connec t s the ret ina with the 
pretec ta l nuc leus in the midbrain a t the level of the 
super ior colliculus. T h e reflex is med ia ted b y the 
ret inal p h o t o r e c e p t o r s . 

• Impulses originating from the nasal ret ina are 
c o n d u c t e d by fibres w h i c h decussa te in the 
c h i a s m a n d pass u p the optic tract to t erminate 
in the contralateral pretectal nuc leus . 

• Impulses originating in the t empora l ret ina are 
c o n d u c t e d by u n c r o s s e d fibres w h i c h terminate 
in the ipsilateral pretecta l nuc leus . 

Second neurone This internuncial n e u r o n e con
nec t s the pretecta l nuc leus to both E d i n g e r - W e s t -
pha l nuclei . This is w h y a unilateral light s t imulus 
evokes a bilateral a n d symmetr ica l pupil lary 
constr ict ion. D a m a g e to the internuncial n e u r o n e s 
is t h o u g h t to be responsible for l i g h t - n e a r 
dissociation in neurosyphi l i s a n d p inea lomas . 

V E S T I B U L A R 

I Vertical g a z e 
^ centre 

V - 1 

^^^^^^ 
" P P R F | 

Figure 6.8 Anatomy of the medial 
longitudinal bundle 

Figure 6.9 Mild peripheral retinal vasculitis in multiple 
sclerosis 

a n d also to the contralateral third n e r v e nuclear 
c o m p l e x via the media l longitudinal bundle 
(fasciculus) (Figure 6 . 8 ) . Les ions of the medial 
longitudinal bundle cause a n i n t e m u c l e a r ophthal 
mopleg ia w h i c h is character ized by: 

• Defective adduct ion of the ipsilateral eye . 
• Atax ic n y s t a g m u s of the contralateral abduct ing 

eye . 
• N o r m a l c o n v e r g e n c e of both eyes w h e n looking 

a t a near object. 

Unilateral in t emuc lear ophthalmopleg ia m a y 
also be c a u s e d by brain s t e m vascular diseases 
w h e r e a s bilateral invo lvement is usually c a u s e d by 
M S . 

Miscellaneous 

• Conjugate gaze pares is a n d skew deviation. 
• Isolated ocular m o t o r n e r v e palsies. 
• N y s t a g m u s which is somet imes vertical or 

rotatory . In s o m e cases the pat ient is a w a r e of 
the n y s t a g m u s (oscillopsia). This is particularly 
troublesome w h e n the n y s t a g m u s is vertical . 

Retinal vasculitis 

A n occasional finding is a mild a s y m p t o m a t i c 
retinal vasculitis affecting a s e g m e n t of o n e of the 
per ipheral retinal veins (Figure 6 .9 ) . 



Third neurone This connects the E d i n g e r - W e s t -
phal nucleus to the cihary gangUon. In the orbit 
the parasympathe t i c fibres pass in the inferior 
division of the third nerve , a n d reach the ciliary 
gangl ion via the nerve to the inferior oblique 
musc le . 

Fourth neurone This leaves the ciliary gangl ion 
a n d passes with the short ciliary nerves to 
innervate the sphincter pupillae. T h e ciliary 
gangl ion is located within the musc le c o n e , just 
behind the globe. It should be no ted that , 
a l though the ciliary gangl ion contains o ther n e r v e 
fibres, only the p a r a s y m p a t h e t i c fibres s y n a p s e 
there . 

Near reflex 

The n e a r reflex triad consists of (1) increased 
a c c o m m o d a t i o n , (2) c o n v e r g e n c e of the visual 
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Superior colliculus 
Pretectal nucleus 
Lateral geniculate body 
Edinger-Westphal nucleus 

3rd Nerve 

Ciliary ganglion—J 

Figure 6.10 Anatomical pathway of the pupillary light reflex 

a x e s , a n d (3) constr ict ion of the pupils . T h e t e r m 
' l i gh t -near dissociation' refers to a condit ion in 
w h i c h the light reflex is absent or a b n o r m a l , but 
the n e a r r e s p o n s e is intact. Vision is no t a 
prerequis i te for the n e a r reflex, a n d there is n o 
clinical condit ion in w h i c h the light reflex is 
p r e s e n t but the n e a r r e s p o n s e is absent . 

Anatomical pathway A l t h o u g h the final pa th 
w a y s for the n e a r a n d light reflexes are the s a m e 
(i .e. third n e r v e , ciliary gangl ion, short ciliary 
n e r v e s ) , the centre for the n e a r reflex is ill defined. 
T h e r e are probably t w o supranuc lear influences: 
the frontal a n d occipital lobes. T h e midbrain 
cen tre for the n e a r reflex is probably located in a 
m o r e ventra l location t h a n the light reflex (pretec
tal nuc leus ) , a n d this m a y be o n e of the r e a s o n s 
w h y compres s ive lesions s u c h a s p inea lomas 
preferential ly involve the dorsal pupiUomotor 
fibres a n d spare the ventra l fibres until late. 
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Sympathetic supply 

The sympathet i c supply consists of three n e u r o n e s 
(Figure 6 . 1 1 ) . 

First neurone This s t a r t s in the p o s t e r i o r 
h y p o t h a l a m u s a n d descends , uncrossed , d o w n 
the brain s tem to terminate in the ciliospinal centre 
of B u d g e (between C 8 a n d T2) . 

Second neurone This passes from the ciliospinal 
centre of B u d g e to the superior cervical g a n g h o n in 
the neck. Dur ing its long course it is closely related 
to the apical p leura w h e r e it m a y be d a m a g e d by 
bronchial carc inoma (Pancoast ' s t u m o u r ) or dur
ing surgery on the neck. 

Third neurone This a scends a long the internal 
carot id artery to enter the skull, w h e r e it joins the 
ophtha lmic division of the trigeminal nerve . The 

sympathe t i c fibres r e a c h the cihary b o d y a n d the 
dilator pupil lae musc le via the nasocil iary nerve 
a n d the long ciliary nerves . 

Total afferent pupillarj^ defect 
(TAPD, amaurotic pupil) 
This is c a u s e d by a comple te optic n e r v e lesion a n d 
is character ized by: 

• T h e eye is complete ly blind (i.e. n o light 
percept ion) . 

• Both pupils being equal. 
• Light reflex - w h e n the affected eye is s t imu

lated nei ther pupil reacts but w h e n the n o r m a l 
eye is s t imulated both pupils react normal ly . 

• N e a r reflex is n o r m a l in both eyes 

P o s t e r i or h y p o t h a l a m us 

C i l i o s p i n al c e n t r e 

o f B u d g e ( C 8 - T 2 ) 

Figure 6.11 Anatomical pathway of the sympathetic 
nerve supply 

Relative afferent pupillary defect 
(RAPD, Marcus Gunn pupil) 
This is caused by an incomplete optic n e r v e lesion 
or severe retinal disease , but not by a d e n s e 
cataract . T h e clinical features are those of a n 
a m a u r o t i c pupil but m o r e subtle. The difference 
b e t w e e n the pupil lary react ions is e n h a n c e d by the 
swinging-flashlight test in which e a c h pupil is 
s t imulated in rapid success ion. W h e n the abnor
m a l pupil is s t imulated it dilates instead of 
constrict ing. This paradoxica l react ion of the pupil 
to light occurs because the dilatation of the pupil , 
by w i thdrawing the light from the n o r m a l eye , 
outwe ights the constrict ion p r o d u c e d by st imulat
ing the a b n o r m a l eye . 

Argyll Robertson pupil 
This is caused by neurosyphi l is a n d is charac ter 
ized by the following: 

• It is usual ly bilateral but asymmetr ica l . 
• Pupils are small a n d irregular. 
• Light reflex is absent or very sluggish. 
• N e a r reflex is n o r m a l ( l i gh t -near dissociation). 
• Pupils a r e very difficult to dilate. 

Diagnost ic difficulties m a y be e n c o u n t e r e d in 
pat ients with abnormal pupils d u e to old iritis a n d 
diabetics with pseudotabes . Pat ients wi th pineal 
lesions m a y also h a v e l i g h t - n e a r dissociation but 
the pupils h a v e a n o r m a l shape . 



Holmes-Adie (tonic) pupil 

This is caused by denervat ion of the pos tgan
glionic supply to the sphincter pupillae a n d the 
ciliary musc le v^hich m a y follow a viral illness. T h e 
clinical features are: 

• It is unilateral in 8 0 % . 
• Typically it affects heal thy y o u n g adults a n d 

m a y be assoc iated wi th diminished t e n d o n 
reflexes. 

• The affected pupil is large a n d regular a l though 
in long-standing cases it m a y b e c o m e con
stricted. 

• Light reflex is absent or very slow. 
• N e a r reflex - constrict ion is v e r y s low a n d tonic, 

a n d is assoc iated wi th vermi form m o v e m e n t s of 
the iris; redilatation is also very slow. 

• A c c o m m o d a t i o n is slow. 

Pharmacological test 

If mecholy l 2 . 5 % or pi locarpine 0 . 1 2 5 % is instilled 
into bo th eyes the n o r m a l pupil will no t constr ict 
but the abnormal pupil will constrict (as a result of 
d e n e r v a t i o n hypersens i t iv i ty ) . S o m e diabet ic 
pupils m a y also s h o w this re sponse a n d very 
occasional ly b o t h pupils constrict in a n o r m a l 
subject. 
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Clinical features (Figure 6 .12 ) 

• Usual ly unilateral. 
• Mild ptosis d u e to w e a k n e s s of Müller's musc le . 
• SUght e levat ion of inferior eyelid d u e to 

w e a k n e s s of the inferior tarsal musc le . 
• Miosis d u e to u n o p p o s e d act ion of the sphincter 

pupil lae. 
• Pupil lary react ions are n o r m a l to light a n d near . 
• R e d u c e d ipsilateral sweat ing , but only if the 

lesion is be low the superior cervical gangl ion. 
• H e t e r o c h r o m i a (irides of different colour) is 

occasional ly present if the lesion is congenital . 

Pharmacological test 

1. Instil hydroxyamphetamine 1% (Paredr in) into 
bo th eyes: 
(a) in a pregangl ionic lesion both pupils will 

dilate; 
(b) in a pos tganghonic lesion the H o r n e r ' s 

pupil will not dilate. 
2 . Instil adrenaline 1:1000 into both eyes: 

(a) in a pregangl ionic lesion both pupils will 
no t dilate (because adrenal ine is rapidly 
d e s t r o y e d by a m i n e oxidase) ; 

(b) in a postgangl ionic lesion the H o r n e r ' s 
pupi l will dilate a n d ptos is m a y be t e m p o r 
arily rel ieved (adrenal ine is no t broken 
d o w n b e c a u s e a m i n e oxidase is absent ) . 

Oculosympathetic palsy (Horner's 
syndrome) 

Causes 

Disruption of the sympathet i c p a t h w a y s can be by 
o n e of the following: 

• Pancoas t ' s t u m o u r w h i c h m a y be assoc iated 
with wast ing of the ipsilateral small musc les of 
the h a n d s , clubbing, tracheal deviat ion a n d 
ipsilateral apical signs. 

• Mal ignant cervical l y m p h nodes . 
• N e c k t r a u m a or surgery . 
• Brain s t em vascular disease or demyel inat ion. 
• Carot id a n d aort ic a n e u r y s m s . 
• Cluster h e a d a c h e s . 
• Syringomyel ia . 
• Idiopathic. 
• Congenital . Figure 6.12 Right Homer's syndrome 



6 6 Neurological disorders 

Clinical types 

Physiological nystagmus 

End-point nystagmus This is a fine jeifky nystag
mus of moderate frequency found when the eyes 
are in extreme positions of gaze. 

Optokinetic nystagmus This is a jerky nystag
mus induced by moving repetitive visual stimuli 
across the visual field. The slow phase is a pursuit 
movement in which the eyes follow the target and 
the fast phase is a saccadic movement in the 
opposite direction as the eyes refixate on the 
target. If the optokinetic tape or drum is moved 
from right to left, the left parieto-occipital region 
controls the slow (pursuit) phase to the left, and 
the left frontal lobe controls the rapid (sacmdic) 
phase to the right. The optokinetic nystagmus is 
useful for detecting malingerers who feign blind
ness and for testing visual acuity in the very 
young. It may also be helpful in determining the 
likely cause of an isolated homonymous hemiano-
pia (see Disorders of the optic radiations and 
visual cortex). 

Vestibular nystagmus This is a jerky nystagmus 
caused by altered input from the vestibular nuclei 
to the horizontal gaze centres. The slow phase is 
initiated by the vestibular nuclei and the fast phase 
by the brain stem and the frontomesencephalic 
pathway. Rotatory nystagmus is usually caused by 
pathological conditions affecting the vestibular 
system. 

Caloric stimulation Nystagmus 

Definition 
Nystagmus is an involuntary to-and-fro oscillation 
of the eyes. The three main types are: 
1. Pendular in which the velocity is equal in each 

direction. 
2. Jerky which has a fast and a slow phase. The 

direction of the nystagmus is designated by the 
direction of the fast component as follows: 
right, left, up, down and rotatory. 

3 . Mixed in which there is pendular nystagmus in 
the primary position and jerky nystagmus on 
lateral gaze. 

• When cold water is poured into the right ear the 
patient will develop a left jerky nystagmus (i.e. 
fast phase to the left). 

• When hot water is poured into the right ear the 
patient will develop a right jerky nystagmus 
(i.e. fast phase to the right). 

A useful mnemonic is 'COWS' (cold-opposite, 
warm-same). 

Motor imbalance nystagmus 

This is due to primary defects in the efferent 
mechanisms. 

Congenital 

• Presents at birth or soon after and persists 
throughout life. 

• Inheritance is X-linked recessive or autosomal 
dominant. 

• Type: usually jerky and horizontal. It may be 
dampened by convergence and is not present 
during sleep. It is usually associated with some 
impairment of visual acuity. 

• It may be associated with abnormal head 
movements which usually diminish with time. 

Spasmus nutans 

• Presents between the fourth and twelfth month 
and usually ceases by the age of 3 years. 

• Type: asymmetrical, pendular, fine, rapid and 
usually horizontal. 

• Associated abnormal head posture and head 
nodding. 

Latent 

• Presents in early childhood and is common in 
children with congenital convergent squint 
(esotropia). 

• Type: jerky bilateral nystagmus develops when 
one eye is covered with the fast phase towards 
the uncovered eye. Occasionally, an element of 
latent nystagmus is superimposed on a man
ifest nystagmus so that, when one eye is 
covered, the amplitude of nystagmus increases. 

Ataxic 

• Type: horizontal jerky nystagmus. 
• Cause: occurs in the abducting eye of a patient 
with an intemuclear ophthalmoplegia. 
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Downbeat 

Internal carotid artery-

Posterior communicating ¡ 
^^'^^ 3rd— 

6th- — 
Posterior cerebral artery 

Superior cerebellar artery 

Basilar artery ̂'̂  
4th~ 

Periodic alternating 

• Type: jerky wi th r h y t h m i c c h a n g e s in ampl i tude 
a n d direction. 

• Cause: vascu lar or demyel inat ing brain s t e m 
lesions. 

Sensory deprivation (ocular) nystagmus 

• Type: hor izonta l a n d pendular . Its severity 
d e p e n d s o n the extent of visual loss a n d it can 
often be d a m p e n e d by c o n v e r g e n c e . Occas ion
ally a n a b n o r m a l h e a d p o s t u r e m a y be a d o p t e d 
to d e c r e a s e the ampl i tude of the n y s t a g m u s . 

• Cause: i m p a i r m e n t of central vision in early life 
(e .g . congenita l ca taract , m a c u l a r hypoplas ia) . 
In genera l all chi ldren w h o lose central vision in 
b o t h eyes before the age of 2 years deve lop 
n y s t a g m u s . 

Third (oculomotor) nerve 
disease 
Applied anatomy 
Nucleus 

T h e third n e r v e nuc lear c o m p l e x is s i tuated in the 
midbra in a t the level of the super ior colliculus, 
inferior to the sylvian a q u e d u c t (Figure 6 . 1 3 ) . It is 

-8 Orbital 

Figure 6.13 Anatomy of the third nerve 

-7 Superior orbital fissure 

1—6 Cavernous 

1—5 Basilar 

. 4 Root 
Ventral fascicular 
(Weber's) 

2 Dorsal fascicular 
(Benedikt's) 

— 1 Nuclear 

• Type: fast p h a s e is d o w n w a r d s . 
• Cause: lesions of craniocervical junct ion at the 

fora men m a g n u m . 

Upbeat 

• Type: fast p h a s e is u p w a r d s . 
• Causes: drugs (e .g . phenyto in) a n d lesions of the 

poster ior fossa. 

Convergence-retraction 

• Type: jerky, in wh ich the fast p h a s e brings the 
t w o eyes t o w a r d s e a c h o ther in a c o n v e r g e n c e 
m o v e m e n t . This is assoc iated with retract ion of 
the globe into the orbit. It is c a u s e d b y 
co-contract ion of the ex traocular musc les , part i 
cularly the medial recti . 

• Causes: lesions of the pretectal area s u c h as 
p inea lomas a n d vascular acc idents . W h e n it is 
assoc iated with paralysis of vertical g a z e , 
l i g h t - n e a r dissociation of the pupils , lid re t rac 
tion, a c c o m m o d a t i o n s p a s m , a n d o ther mid
brain s igns, it const i tutes Par inaud's s y n d r o m e . 

See-saw nystagmus of Maddox 

• Type: o n e eye rises a n d intorts whilst the o ther 
falls a n d extorts . 

• Cause: b i temporal hemianop ia usually from a 
ch iasmal lesion. 
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Fasciculus 

Efferent fibres from the third nerve nucleus pass 
t h r o u g h the red nucleus a n d the medial aspect of 

the cerebral pedunc le . T h e y then e m e r g e from the 
midbrain a n d pass into the in terpeduncular space . 
T h e causes of nuclear a n d fascicular lesions are 
similar. 

• Dorsal fascicular lesion (Benediktas syndrome) 
involves the fasciculus as it passes t h r o u g h the 
r e d nucleus a n d is character ized by an ipsilater
al third n e r v e palsy a n d a contralateral hemi-
t r e m o r . 

• Ventral fascicular lesion (Weber's syndrome) 
involves the fasciculus as it passes t h r o u g h the 
cerebral pedunc le a n d is character ized by a n 
ipsilateral third n e r v e palsy a n d a contralateral 
hemipares i s . 

Basilar part 

The fibres of the third n e r v e leave the midbrain as 
a series of 'rootlets' before coalescing to form the 
m a i n trunk. T h e n e r v e passes b e t w e e n the 
poster ior cerebral ar tery a n d the superior cerebel
lar ar tery . It then runs lateral to a n d parallel with 
the poster ior c o m m u n i c a t i n g artery . Because the 
n e r v e traverses the base of the skull a long its 
subarachno id course , u n a c c o m p a n i e d by a n y 
o t h e r cranial n e r v e , isolated third n e r v e palsies a r e 
frequentiy basilar. Impor tant causes are: 

• Aneurysms at the junct ion of the poster ior 
c o m m u n i c a t i n g ar tery a n d the internal carot id 
a r t e r y (Figure 6 . 1 4 ) . 

• Extradural haematoma wh ich m a y cause a ten
torial pres sure cone wi th a d o w n w a r d hernia
tion of the t empora l lobe. This c o m p r e s s e s the 

Posterior communicating 
artery aneurysm 

Chiasm 

Post, cerebral 
artery 

III nerve 

Figure 6.14 Compression of the third nerve by a posterior communicating aneurysm 

c o m p o s e d of the following paired a n d unpaired 
subnuclei . 

• The levator subnucleus is an unpaired caudal 
midline s tructure which innervates both levator 
musc les . 

• T h e superior rectus subnuclei are paired a n d 
innervate their respect ive contralateral superior 
rec tus musc les . A unilateral third nerve palsy 
wi th sparing of the contralateral superior rectus 
c a n n o t be due to a nuclear lesion. 

• The medial rectus , the inferior rectus a n d the 
inferior oblique subnuclei are paired a n d inner
vate their corresponding ipsilateral musc les . 

Les ions involving purely the third nerve nuclear 
c o m p l e x are relatively u n c o m m o n . The m o s t 
frequent causes are vascular disease, demyel ina
tion, pr imary t u m o u r s a n d metas tases . 

• Les ions confined to the levator subnucleus 
cause bilateral ptosis . 

• Les ions involving the paired medial rectus 
subnuclei cause a wall-eyed bilateral inter-
nuclear ophthalmopleg ia ( W E B I N O ) character 
ized by defective c o n v e r g e n c e a n d adduct ion . 

• Les ions involving the entire nucleus cause an 
ipsilateral third nerve palsy with ipsilateral 
spar ing of elevation a n d contralateral weaknes s 
of elevation. 



third nerve as it passes over the tentorial e d g e 
(Figure 6 .15) a n d initially causes a fixed dilated 
pupil followed by a total third nerve palsy. 
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Intracavemous part 

The third nerve enters the c a v e r n o u s s inus by 
piercing the dura just lateral to the poster ior 
clinoid process . Within the c a v e r n o u s s inus, the 
third nerve runs in the lateral wall a n d occupies a 
superior posit ion above the fourth nerve . In the 
anter ior part of the c a v e r n o u s sinus, the n e r v e 
divides into superior a n d inferior branches which 
enter the orbit t h r o u g h the superior orbital fissure 
within the annulus of Zinn. Impor tant causes of 
i n t r a c a v e m o u s third nerve palsies are: 

• Diabetes. 
• Pituitary apoplexy due to h a e m o r r h a g i c infarc

tion of a pituitary a d e n o m a (e .g. after child
birth) wi th lateral extens ion into the c a v e r n o u s 
s inus. 

• I n t r a c a v e m o u s a n e u r y s m s a n d men ing iomas . 
• I n t r a c a v e m o u s g r a n u l o m a t o u s inf lammation 

( T o l o s a - H u n t s y n d r o m e ) which is charac ter 
ized by acute or subacute painful o p h t h a l m o 
plegia. 

• C a r o t i d - c a v e r n o u s fistulae (see later) . 

Because of its close proximity to o ther cranial 
nerves , i n t r a c a v e m o u s third nerve palsies are 

Intraorbital part (Figure 6 .16) 

• T h e super ior division innervates the levator a n d 
super ior rec tus musc les . 

• T h e inferior division innervates the medial 
rec tus , the inferior rec tus a n d the inferior 
oblique musc les . T h e inferior b r a n c h of the 
third n e r v e within the orbit also contains the 
p a r a s y m p a t h e t i c fibres from the E d i n g e r - W e s t -
pha l subnucleus , wh ich innervate the sphincter 
pupil lae a n d the ciliary musc le . Les ions of the 
inferior division are character ized by limited 
a d d u c t i o n a n d depress ion , a n d a dilated pupil. 
T h e m a i n causes of both super ior a n d inferior 
division palsies a r e t r a u m a a n d vascular dis
ease . 

Pupillomotor fibres 

T h e location of the p a r a s y m p a t h e t i c pupi l lomotor 
fibres in the trunk of the third n e r v e is clinically 
impor tant . B e t w e e n the brain s t e m a n d the 
c a v e r n o u s s inus, the pupil lary fibres are located 
superficially in the super ior m e d i a n par t of the 
n e r v e . T h e y derive their b lood supply from the 
pial b lood vessels , w h e r e a s the m a i n t m n k of the 
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Figure 6.15 Mechanism of third nerve palsy in extradural haematoma 

usual ly assoc iated wi th invo lvement of the fourth, 
the sixth a n d the first division of the trigeminal 
n e r v e . T h e pupil is frequently spared . 
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c o m p r e s s the pial b lood vessels a n d the 
superficially located pupil lary fibres. 
Pupi l -sparing third n e r v e palsies are usually 
c a u s e d by medical lesions, such as vascular 
disease assoc iated with a m i c r o a n g i o g r a p h y 
w h i c h involves the vasa n e r v o r u m a n d causes 
microvascu lar neural infarction of the main 
t runk of the nerve , but spares the superficial 
pupi l lary fibres. 

Oculomotor 
nucleus 

Red 
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Pituitary 
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Figure 6.16 Anatomy of the course of the third nerve 
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Figure 6.17 Anatomy of pupillomotor fibres within the third nerve trunk 

third nerve is supplied by the vasa n e r v o r u m 
(Figure 6 . 1 7 ) . The presence or absence of pupil lary 
invo lvement is of great impor tance because it 
frequently differentiates a so-called 'surgical' from 
a 'medical' lesion. 

• Pupil lary invo lvement is usually the hal lmark of 
neural compress ion by surgical lesions such as an 
a n e u r y s m , t r a u m a a n d uncal herniat ion, wh ich 



Clinical features of a third nerve 
palsy 
• W e a k n e s s of the levator causes ptosis . 
• U n o p p o s e d act ion of lateral rec tus causes the 

eye to be abducted . 
• Intact superior oblique musc le causes intorsion 

of the eye on a t t e m p t e d d o w n g a z e . 
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Aberrant regeneration 
S e c o n d a r y aberrant regenerat ion m a y occasional ly 
follow acute t raumat ic a n d a n e u r y s m a l , but no t 
vascu lar , third n e r v e palsies. T h e bizarre defects in 
ocu lar motility, s u c h as e levation of the u p p e r 
eyel id o n a t t e m p t e d adduc t ion of depress ion of 
the eye , are c a u s e d b y misdirect ion of sprout ing 
a x o n s re- innervat ing the w r o n g extraocular m u s 
cle. 

Figure 6.18 Right third nerve palsy: (a) failure of 
adduction due to paralysis of the right medial rectus 
muscle; (b) failure of elevation due to paralysis of the 
right superior rectus muscle; (c) weakness of depression 
due to paralysis of the right inferior rectus muscle 

Causes of isolated third nerve palsy 
• Idiopathic - about 2 5 % h a v e n o k n o w n cause . 
• Hypertension a n d diabetes a r e the m o s t c o m m o n 

c a u s e s of a pupi l -sparing third n e r v e palsy. In 
the majori ty of cases r e c o v e r y occurs within 3 
m o n t h s . Diabetic third n e r v e palsies are fre
quent ly assoc ia ted wi th periorbital pa in a n d are 
occas ional ly the present ing feature of diabetes . 
T h e p r e s e n c e of pain is not helpful in differen
tiating b e t w e e n a n a n e u r y s m a l a n d a diabetic 
third n e r v e palsy b e c a u s e both a r e frequently 
a c c o m p a n i e d by pain. 

• Trauma is the s e c o n d m o s t c o m m o n c a u s e of a 
third n e r v e palsy . H o w e v e r , the d e v e l o p m e n t 
of a third n e r v e palsy , following relatively trivial 
h e a d t r a u m a unassoc ia ted with loss of con
sc iousness , should alert the clinician to the 
possibility of a n assoc iated basal intracranial 
t u m o u r w h i c h has c a u s e d the n e r v e trunk to be 
s t re t ched a n d te thered . 

• Aneurysms a t the junct ion of the poster ior 
c o m m u n i c a t i n g wi th the internal carot id arter
ies are a v e r y i m p o r t a n t c a u s e of a n isolated 
painful third n e r v e palsy wi th invo lvement of 
the pupil . All pat ients wi th these features 
shou ld be cons idered for u r g e n t ang iography . 

• Tumours, vasculitis assoc iated wi th col lagen 
vascu lar d isorders a n d syphilis a r e u n c o m m o n 
causes . 

W e a k n e s s of media l rec tus limits adduct ion 
(Figure 6 . 1 8 a ) . 
W e a k n e s s of super ior rec tus linüts e levation 
(Figure 6 .18b) . 
W e a k n e s s of inferior rec tus limits depress ion 
(Figure 6 . 1 8 c ) . 
P a r a s y m p a t h e t i c palsy c a u s e s a dilated pupil 
a n d defective a c c o m m o d a t i o n (e .g . difficulty in 
read ing small pr int ) . 
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Treatment 
A s with all ocular m o t o r nerve palsies, surgical 
t rea tment should be contempla ted only after all 
s p o n t a n e o u s i m p r o v e m e n t has ceased . This is 
usually not sooner than 6 m o n t h s from the date of 
onset . 

Fourth (trochlear) nerve disease 
Applied anatomy 
• T h e fourth nerve nucleus is located at the level 

of the inferior colliculus benea th the sylvian 
a q u e d u c t (Figure 6 . 1 9 ) . It is caudal to , a n d 
cont inuous with, the third nerve nuclear c o m 
plex. It innervates the contralateral superior 
oblique musc le . 

• T h e a x o n s of the fourth nerve curve a r o u n d the 
a q u e d u c t a n d decussa te complete ly in the 
anter ior medul lary ve lum. 

• T h e n e r v e leaves the brain s t e m o n the dorsal 
surface , just caudal to the inferior colliculus. It 
t h e n curves forward a r o u n d the brain s tem, 
r u n s benea th the free e d g e of the t entor ium a n d 
(like the third nerve ) passes b e t w e e n the 
poster ior cerebral ar tery a n d the superior 
cerebellar artery . It then pierces the dura a n d 
enters the c a v e r n o u s sinus. 

• In the c a v e r n o u s sinus the fourth nerve runs 
laterally a n d inferiorly to the third nerve . In the 
anter ior part of the c a v e r n o u s s inus, it rises a n d 
pas se s t h r o u g h the superior orbital fissure 
above the annulus of Zinn. 

• In the orbit the fourth n e r v e innervates the 
super ior oblique musc le . 

Internal carotid artery 
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Figure 6.19 Anatomy of the fourth nerve 

Special investigations 
• Blood pressure a n d urinalysis - h o w e v e r , it should 

be emphas i zed that the presence of diabetes or 
hypertens ion does not exc lude the possibility of 
a n a n e u r y s m . 

• ESR to exc lude giant cell arteritis in an elderly 
patient . 

• Tensilon test to exc lude myas then ia gravis as a 
c a u s e for a p s e u d o pupil -sparing third n e r v e 
palsy. 

• Forced auction test to exc lude unilateral restric
tive thyroid m y o p a t h y caus ing failure of eleva
tion. 

• Arteriography in an acute painful palsy with 
invo lvement of the pupil. 

• CT scanning in patients wi th c a v e r n o u s sinus 
signs. 
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Important anatomical facts 

• T h e fourth n e r v e is the longest a n d s lenderest 
of all cranial nerves . 

• It is the only cranial n e r v e to e m e r g e dorsally 
f rom the brain. 

• It is the only complete ly crossed cranial nerve . 

Clinical features of fourth nerve 
palsy 

T h e clinical features of a nuclear , fascicular a n d a 
per iphera l fourth n e r v e palsy are clinically indis
t inguishable a n d consist of: 

• Hyperdev ia t ion ( involved eye is h igher) d u e to 
paralys is of the super ior oblique musc le . This is 
m o r e obvious w h e n the h e a d is tilted to the 
ipsilateral shoulder (Bie lschowsky test) (Figure 
6 . 2 0 ) . 

• Excyc lo tors ion which is c o m p e n s a t o r y by a 
h e a d tilt to the oppos i te shoulder . 

• L imited depress ion in adduct ion . 
• Diplopia is vertical a n d w o r s e o n looking d o w n . 

In o r d e r to avo id diplopia the pat ient m a y a d o p t 
a n a b n o r m a l h e a d p o s t u r e with a d o w n w a r d 
h e a d tilt a n d a face turn to the oppos i te side. 

Causes of isolated fourth nerve palsy 

Figure 6.20 Left fourth nerve palsy: (a) no 
hyperdeviation on head tilt to the right shoulder; (b) 
hyperdeviation of the left eye on head tilt to the left 
shoulder 

• Congenital lesions are frequent a l though s y m p 
t o m s m a y not deve lop until adult life. E x a m i n a 
tion of old p h o t o g r a p h s for the p r e s e n c e of an 
a b n o r m a l h e a d p o s t u r e m a y be helpful. 

• Trauma is a v e r y c o m m o n c a u s e of a frequently 
bilateral palsy. T h e nerves m a y be d a m a g e d as 
t h e y decussa te in the anter ior medul lary v e l u m 
by impac t with the tentorial edge . The nerves 
c a n also be d a m a g e d as they e m e r g e dorsally 
a n d are thrus t against the relatively immobile 
t en tor ium by c o n t r e - c o u p forces. 

• Vascular lesions are c o m m o n but a n e u r y s m s 
a n d t u m o u r s are rare . 

Medica l invest igations are the s a m e as of a 
pupi l - sparing third n e r v e palsy. 
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• Dorsal lesion {Foville's syndrome) involves the 
fasciculus as it passes t h r o u g h the P P R F a n d is 
character ized by the following ipsilateral signs: 
(1) sixth nerve palsy combined with a gaze 
palsy , (2) facial w e a k n e s s d u e to d a m a g e to the 
facial nucleus or fasciculus, (3) facial analgesia 
f rom invo lvement of the sensory port ion of the 
fifth n e r v e , (4) H o r n e r ' s s y n d r o m e a n d (5) 
deafness . 

• Ventra l lesion (Millard-Gubler syndrome) in
vo lves the fasciculus as it passes t h r o u g h the 
pyramida l tract a n d is character ized by: (1) 
ipsilateral sixth n e r v e palsy, (2) contralateral 
hemiplegia a n d (3) variable n u m b e r of s igns of a 
dorsal pont ine lesion. 

Basilar part 

T h e sixth n e r v e leaves the midbrain at the 
p o n t o m e d u U a r y junct ion a n d enters the p r e p o n -
tine basilar cistern. It then passes u p w a r d s close to 
the base of the p o n s a n d is crossed by the anter ior 
inferior cerebellar ar tery . It then pierces the d u r a 
be low the poster ior clinoids a n d angles forwards 
o v e r the tip of the p e t r o u s bone , passes t h r o u g h or 
a r o u n d the inferior petrosal s inus, t h r o u g h Dorel-
lo's canal (under the petrocl inoid l igament) to 
enter the c a v e r n o u s s inus (Figure 6 . 2 2 ) . I m p o r t a n t 
lesions that m a y d a m a g e the basilar port ion of the 
n e r v e are as follows. 
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Figure 6.21 Cross-section of the pons at the level of the sixth nerve nucleus 

Sixth (abducens) nerve disease 
Applied anatomy 

Nucleus 
T h e sixth n e r v e nucleus innervates the ipsilateral 
lateral rec tus musc le . It lies in the midpoint of the 
p o n s , inferior to the floor of the fourth ventricle 
w h e r e it is closely related to the fasciculus of the 
s eventh nerve (Figure 6 .21 ) . A lesion in a n d 
a r o u n d the sixth nerve nucleus causes: 

• Fai lure of horizontal gaze towards the side of 
the lesion d u e to invo lvement of the horizontal 
g a z e centre in the pont ine p a r a m e d i a n reticular 
formation ( P P R F ) . 

• Ipsilateral weakness in abduct ion due to in
v o l v e m e n t of the nucleus . 

• Ipsilateral facial nerve palsy d u e to concomi tant 
invo lvement of the facial fasciculus - also 
c o m m o n . 

A n isolated sbcth nerve palsy is never nuclear in 
origin. 

Fasciculus 

The emerg ing fibres pass ventral ly to leave the 
brain s t em at the pontomeduUary junct ion, just 
lateral to the pyramidal prominence . 



Acoustic neuromas These m a y d a m a g e the sixth 
n e r v e as it leaves the midbrain at the p o n t o m e d u l -
lary junct ion. It should be e m p h a s i z e d that an 
early s y m p t o m of an acoust ic n e u r o m a is hear ing 
loss a n d a n early sign is a diminished cornea l 
sensitivity. It is therefore very important to test 
hear ing a n d corneal sensat ion in all pat ients wi th 
sixth n e r v e palsy. 

4 t h 
Ventricle 
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Figure 6.22 Anatomy of the course of the sbcth nerve 
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Figure 6.23 Mechanism of sixth nerve palsy in raised intracranial pressure 

Nasopharyngeal tumours These m a y invade the 
skull a n d its foramina a n d d a m a g e the n e r v e 
dur ing its basilar course . 

Chordomas These are rare t u m o u r s which arise 
f rom n o t o c h o r d a l r e m n a n t s at the clivus. T h e y 
m a y c a u s e both unilateral a n d bilateral sixth nerve 
palsies . 
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Intracavemous part 

In the c a v e r n o u s sinus the sbcth nerve runs 
forwards be low the third a n d fourth nerves . 
W h e r e a s the latter are protec ted within the wall of 
the sinus, the sixth nerve is m o s t medially s i tuated 
a n d runs t h r o u g h the middle of the sinus in close 
relation to the internal carotid artery . It is therefore 
m o r e p r o n e to d a m a g e than the other nerves . 
Occasional ly an i n t r a c a v e m o u s sixth nerve palsy 
is a c c o m p a n i e d by a postgangl ionic H o r n e r ' s 
s y n d r o m e because , in its i n t r a c a v e m o u s course , 
the sbcth nerve is joined by the sympathet i c 
branches from the paracarot id plexus . T h e causes 
of i n t r a c a v e m o u s sixth nerve a n d third n e r v e 
lesions are similar. 

Intraorbital part 

Clinical features of sixth nerve palsy 
• Defective abduct ion d u e to w e a k n e s s of the 

lateral rec tus (Figure 6 . 2 4 a ) . 
• In the p r i m a r y posit ion there is a c o n v e r g e n t 

s trabismus d u e to the u n o p p o s e d act ion of the 
media l rec tus . 

• Hor izonta l diplopia which is w o r s t in the field 
of act ion of the para lysed musc le a n d least a w a y 
from the field of act ion of the para lysed musc le 
(F igure 6 .24b) . 

• F a c e turn into the field of act ion of the para lysed 
m u s c l e in order to minimize diplopia so that the 
eyes are t u m e d a w a y from this field. F o r 
e x a m p l e a pat ient wi th a right sixth n e r v e palsy 
will turn his face to the right. 

Causes of sixth nerve palsy 
M o s t of these h a v e a lready been described. It 
should be e m p h a s i z e d that , in contras t to third 
n e r v e palsy, a n e u r y s m s rarely cause a sixth nerve 
palsy . Vascular lesions (especially diabetes a n d 
hyper tens ion) a r e , h o w e v e r , c o m m o n causes . 

Figure 6.24 Left sixth nerve palsy: (a) failure of left abduction due to paralysis of the left lateral rectus when 
the patient looks to the left; (b) no deviation on looking to the right 

Raised intracranial pressure This is associated 
with poster ior fossa t u m o u r s or benign intra
cranial hypertens ion ( p s e u d o t u m o u r cerebri) a n d 
m a y cause a a d o w n w a r d displacement of the 
brain s tem. This m a y stretch the sixth nerve over 
the pe trous tip be tween its point of e m e r g e n c e 
from the brain s t em a n d its dural a t t a c h m e n t on 
the clivus (Figure 6 . 2 3 ) . In this situation the sixth 
n e r v e palsy, wh ich m a y be bilateral, is a false 
localizing sign. 

Fractures Frac tures of the base of the skull m a y 
c a u s e both unilateral a n d bilateral palsies. 

T h e sixth n e r v e enters the orbit t h r o u g h the 
super ior orbital fissure within the annulus of Z inn 
to innervate the lateral rec tus musc le . 
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Disorders of the chiasm 
Classification 

• T u m o u r s : 
Pituitary a d e n o m a . 
C r a n i o p h a r y n g i o m a . 
Mening ioma. 
Gl ioma. 
C h o r d o m a . 
D y s g e r m i n o m a . 
N a s o p h a r y n g e a l t u m o u r s . 
Metas tases . 

• Non-neoplast ic m a s s lesions: 
A n e u r y s m . 
Rathke's p o u c h cyst . 
Fibrous dysplasia. 
Sphenoidal sinus mucoce le . 
A r a c h n o i d cyst . 
Hist iocytosis X . 

• Miscel laneous: 
Demyel inat ion. 
Inf lammatory . 
Pituitary abscess . 
T r a u m a . 
Radiat ion- induced necrosis . 
Vascular . 

Applied anatomy 
Sella turcica 

T h e pituitary g land lies in a b o n y cavity of the 
spheno id b o n e called the sella turcica (Figure 
6 . 2 5 ) . T h e roof of the sella is formed by a fold of 
d u r a m a t e r w h i c h s tretches from the anterior to 
the poster ior clinoids ( d i a p h r a g m a sellae). T h e 
opt ic nerves a n d the c h i a s m lie above the 
d i a p h r a g m a sellae a n d therefore the p r e s e n c e of a 
visual field defect in a pat ient wi th a pituitary 
t u m o u r indicates suprasel lar extens ion. T u m o u r s 
conf ined to the sella will not cause visual field 
defects . Posteriorly , the ch iasm is cont inuous with 
the optic tracts a n d forms the anter ior wall of the 
third ventricle . 

Nerve fibres 

• T h e lower nasal fibres traverse the ch iasm 
low a n d anteriorly. T h e y are therefore m o s t 
vulnerable to d a m a g e from e x p a n d i n g intra-
sellar lesions so that the u p p e r t e m p o r a l 
q u a d r a n t s of the visual fields are involved first. 

• T h e u p p e r nasal fibres t raverse the ch iasm high 
a n d posteriorly , a n d therefore are involved first 
by lesions c o m i n g from above the ch iasm (e.g. 

upper nasal fibres 

Macular fibres 

Lower nasal fibres 

Anterior c l i n o i d — -

Pituitary gland 

3rd ventricle 

Craniopharyngioma 

Optic chiasm 

Diaphragma sellae 

Posterior clinoid 

Dorsum sellae 

Figure 6.25 Anatomy of the chiasm 
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Cavernous sinuses 

Prefixed 

8 0 % 10% 
Figure 6.26 Anatomical variations of the normal chiasm 
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Sphenoid 
sinus 

(a) 

Cavernous Internal 
sinus carotid 

artery 

Basilar artery 

(b) 

Posterior 
communicating 
artery 

Figure 6.27 (a) Anatomy of cavernous sinus; (b) relations of the circle of Willis with the chiasm 

T h e c a v e r n o u s s inuses he lateral to the sella 
(Figure 6 . 2 7 a ) so that laterally e x p a n d i n g pituitary 
t u m o u r s invade the c a v e r n o u s s inus a n d m a y 
d a m a g e the i n t r a c a v e m o u s par t s of the third, 
fourth a n d sixth cranial nerves . Converse ly , 
a n e u r y s m s arising from the i n t r a c a v e m o u s par t of 
the internal carot id ar tery m a y e r o d e into the sella 
a n d mimic pituitary t u m o u r s . 

Internal carotid arteries 

A s the internal carot id ar tery curves posteriorly 
a n d u p w a r d s into the c a v e r n o u s s inus, it lies 
immediate ly be low the optic nerves . It then 
a s c e n d s vertically a longside the lateral aspect of 
the ch iasm. T h e p r e - c o m m u n i c a t i n g port ion of the 
anter ior cerebral ar tery is closely related to the 

cran iopharyng iomas ) . If the lower t empora l 
q u a d r a n t s of the visual field are affected m o r e 
t h a n the u p p e r , a pituitary a d e n o m a is unlikely. 

• T h e m a c u l a r fibres decussate t h r o u g h o u t the 
ch iasm. 

Variations in location (Figure 6 .26) 

• In about 8 0 % of normals the ch iasm lies directly 
a b o v e the sella so that e x p a n d i n g pituitary 
t u m o u r s will involve the ch iasm first. 

• In about 10% of normals the ch iasm is located 
m o r e anteriorly over the tubercu lum sellae 
(prefixed chiasm) so that pituitary t u m o u r s m a y 
first involve the optic tracts . 

• In 10% of normal s the ch iasm is located m o r e 
posteriorly over the d o r s u m sellae {postfixed 
chiasm) so that pituitary t u m o u r s are apt to 
d a m a g e the optic nerves . 



anter ior surface of the ch iasm a n d optic nerves 
(Figure 6 .27b) . A n a n e u r y s m in this reg ion can 
therefore c o m p r e s s the optic n e r v e or the ch iasm. 

Applied physiology of the pituitary 
gland 

The lobules of the anterior part of the pituitary 
g land are c o m p o s e d of six cell types . Five of these 
secrete h o r m o n e s a n d the sixth (foUicular cell) has 
n o k n o w n secretory function. T h e five h o r m o n e s 
secreted by the anter ior pituitary g land are: (1) 
g r o w t h h o r m o n e , (2) prolact in, (3) F S H (follicle-
st imulating h o r m o n e ) , (4) A C T H (adrenocort ico-
trophic h o r m o n e ) a n d (5) T S H (thyroid-st imu
lating h o r m o n e ) . 

Hyperpituitarism 

A l t h o u g h pituitary a d e n o m a s are classified histo
logically as basophil , acidophil a n d c h r o m o p h o b e , 
t u m o u r s of mbced-cell types are c o m m o n a n d a n y 
of the sbc cell types m a y proliferate to p r o d u c e a n 
a d e n o m a (Figure 6 . 2 8 ) . 

• Basophil t u m o u r s secrete A C T H a n d cause 
Cushing's disease. 

• Acidophi l t u m o u r s secrete g r o w t h h o r m o n e 
which causes a c r o m e g a l y in adults a n d gigant
i sm in chi ldren. 

• C h r o m o p h o b e a d e n o m a s m a y secrete prolact in 
a n d are referred to as pro lact inomas . T h e effect 
of excess ive levels of prolact in in w o m e n leads 
to the i n f e r t i h t y - a m e n o r r h o e a - g a l a c t o r r h o e a 
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Acromegaly Gigantism 

Amenorrhoea Hypogonadism 
Infertility Impotence 
Galactorrhoea Infertility 

Gynaecomastia 
Galactorrhoea Figure 6.28 Effects of hypeφituitarism 

s y n d r o m e , a n d in m e n it causes h y p o g o n a d i s m , 
i m p o t e n c e , sterihty, d e c r e a s e d libido, a n d occa
sionally g y n a e c o m a s t i a a n d e v e n ga lac torrhoea . 

• F S H or T S H secret ing a d e n o m a s are exceeding
ly r a r e . 

• S o m e a d e n o m a s a p p e a r to be non-secret ing . 

Hypopituitarism 

Causes T h e anter ior pituitary is itself u n d e r the 
contro l of the var ious inhibiting a n d releasing 
factors that are synthes ized in the h y p o t h a l a m u s 
a n d w h i c h pass to the anter ior pituitary t h r o u g h 
the porta l sys tem. Pituitary hypofunct ion m a y be 
d u e to: 
• Direct p r e s s u r e on the secret ing cells in the 

anter ior pituitary b y a t u m o u r (e .g . a n a d e n o 
m a ) . S e c o n d a r y deposi ts are c o m m o n in the 
pi tui tary but d o not normal ly affect h o r m o n a l 
activity. 

• Vascu lar d a m a g e to the pituitary (e .g . pituitary 
a p o p l e x y after childbirth - Sheehan's syndrome). 

• Pituitary surgery and /or rad io therapy . 
• Interference wi th the synthes is of inhibiting a n d 

re leas ing factors in the h y p o t h a l a m u s by 
g l iomas . 

• I m p e d i m e n t of their t ranspor t in the portal 
sy s t em. 

Clinical features T h e clinical p ic ture of h y p o 
pitui tarism is dictated by the p a t t e r n of h o r m o n e 
deficiency a n d also by the state of g r o w t h a n d 
d e v e l o p m e n t of the pat ient at the time. Usual ly 
g o n a d o t r o p i n secret ion is impaired first, fol
l o w e d by i m p a i r m e n t of g r o w t h h o r m o n e , whilst 
deficiencies in o ther h o r m o n e s o c c u r later. 
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the t u m o u r is often asymmetr ica l , the d e g r e e of 
visual field loss is usually different on the t w o 
sides. Pat ients m a y not present until central vision 
is beginning to be affected from p r e s s u r e on the 
fibres serving the macu la . The eye wi th the greater 
field loss usually also h a s m o r e m a r k e d impair
m e n t of visual acuity. 

It should be e m p h a s i z e d that the absence of a 
visual field defect does not exc lude the p r e s e n c e of 
a pituitary t u m o u r because m a n y remain confined 
to the pituitary fossa ( m i c r o a d e n o m a s ) . Acidophi l 
a d e n o m a s d o not e x p a n d b e y o n d the sella as 
f requent ly as c h r o m o p h o b e a d e n o m a s , a n d 
basophi l a d e n o m a s are usually small a n d rarely 
c o m p r e s s the ch iasm. 

Colour desaturation T h e earliest sign of a chias
m a l field defect is colour desaturat ion across the 
vertical midline, w h i c h can be detec ted very 
s imply by us ing a small red object such as a red 
pin or a red bottle top (of a Mydriacyl ( tropica-
mide ) bott le) . T h e pat ient is asked to c o m p a r e the 
co lour a n d intensity of the target as it is b r o u g h t 
f rom the nasal to the t e m p o r a l visual field. 
A n o t h e r technique is to p r e s e n t s imultaneous ly 
identical r e d targets in exact ly symmetr ica l parts of 
the t empora l a n d nasal visual fields, a n d to ask if 
the co lours a p p e a r the s a m e . 

Optic atrophy Opt ic a t r o p h y is present in only 
approx imate ly 5 0 % of cases wi th field defects d u e 
to pituitary lesions. Pat ients a r e invariably m o r e 
a w a r e of difficulties wi th central vision (e .g . w h e n 
reading) t h a n wi th per ipheral vision, so it is 

Hand movements 

Counting fingers 
/Chromophobe adenoma 

' ^̂ .̂ Jends to push up 
front of chiasm 

Decussating fibres 
are most vulnerable 

Figure 6.29 Effects on the visual fields by chiasmal compression from below by a pituitary adenoma 

Pituitary adenoma 
Clinical features 

T h e c h r o m o p h o b e a d e n o m a is the m o s t c o m m o n 
p r i m a r y intracranial t u m o u r produc ing n e u r o -
ophthalmological features. 

Presentation Pituitary a d e n o m a s typically p r e 
sent during early adult life or middle age a n d only 
occasionally in the elderly. 

• H e a d a c h e m a y be the p r o m i n e n t feature d u e to 
invo lvement of pain sensitive fibres in the 
d i a p h r a g m a sellae. A s the t u m o u r e x p a n d s 
u p w a r d s a n d breaks t h r o u g h the d i a p h r a g m a , 
the h e a d a c h e s m a y stop. The na ture of the 
h e a d a c h e is non-specific wi thout the usual 
features associated with raised intracranial 
pressure . F o r this r eason delays in diagnosis are 
c o m m o n in the absence of obvious endocr ine 
dis turbances . 

• Bi temporal hemianopic visual field defect usual
ly has a very gradual onset a n d m a y not be 
not iced by the pat ient until it is well es tab
lished. It is therefore essential to examine the 
visual fields in all pat ients with non-specific 
h e a d a c h e s or endocr ine dis turbance. 

Visual field defects As the t u m o u r g r o w s u p 
w a r d s it splays the anterior chiasmal n o t c h a n d 
c o m p r e s s e s the cross ing inferonasal fibres caus ing 
bilateral supero tempora l visual field defects . T h e 
defects then progress into the lower t empora l 
fields (Figure 6 . 2 9 ) . Because the rate of g r o w t h of 



extremely important to perform very careful visual 
field examinat ions on both eyes in pat ients with an 
unexpla ined unilateral deteriorat ion of central 
vision. 

Miscellaneous 

• Diplopia m a y be due to lateral expans ion into 
the c a v e r n o u s s inus a n d involvement of cranial 
ocular m o t o r nerves . This is particularly likely 
to occur following pituitary apoplexy . 

• See-saw n y s t a g m u s of M a d d o x is a rare finding. 

Special investigations 

CT scanning (Figure 6 .30) This has revolu
tionized the evaluation of suspec ted parach iasmal 
lesions, replacing plain films (Figure 6 . 3 1 ) , t o m o 
g r a p h y a n d p n e u m o e n c e p h a l o g r a p h y . 

M R (Figure 6 .32) This is also very useful in 
demons tra t ing the relationship b e t w e e n a m a s s 
lesion a n d the ch iasm. 

Endocrinological evaluation This should be 
tai lored to the individual patient . All pat ients 
suspec ted of hav ing a pituitary a d e n o m a should 
h a v e the following evaluated: (1) s e r u m prolact in, 
(2) F S H , (3) T S H , a n d (4) g r o w t h h o r m o n e . A n 
insulin stress test m a y also be required in selected 
cases . Pat ients hav ing large a d e n o m a s with visual 
field defects are at s o m e risk of pituitary apop lexy 
if the hypog lycaemic r e s p o n s e is profound. 
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Treatment 

• T h e surgical a p p r o a c h to a certain extent 
d e p e n d s on the size of the t u m o u r . Small a n d 

Figure 6.31 Pituitary adenoma causing erosion of 
dorsum sellae (horizontal arrow) and a double floor to 
the sella (oblique arrow) (courtesy of Dr I. Yentis) 

Figure 6.30 CT scan of a prolactinoma with suprasellar 
extension (courtesy of Dr J.M. Stevens) 

Figure 6.32 MR scan of a large pituitary adenoma with 
visual field involvement (courtesy of Dr J.M. Stevens) 

med ium-s i zed t u m o u r s can be a p p r o a c h e d 
trans-sphenoidal ly . L a r g e t u m o u r s are best 
a p p r o a c h e d transfrontal ly because this offers 
the best opportun i ty to d e c o m p r e s s the optic 
p a t h w a y s . V e r y occasional ly pat ients h a v e both 
a trans-sphenoida l h y p o p h y s e c t o m y a n d a 
c r a n i o t o m y to r e m o v e tissue weU a b o v e the 
pituitary fossa. 
Bromocr ipt ine m a y cause a prolact in-secret ing 
t u m o u r to shrink by caus ing an increase in 
secret ion in prolactin-inhibiting factor by the 
h y p o t h a l a m u s . All pat ients wi th significant 
visual field defects should h a v e an urgent 
prolact in level a s s a y a n d t r e a t m e n t with b r o m o 
criptine should be s tarted as s o o n as possible. In 
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Presentation 

Treatment 

Unfortunate ly , wi th their local a t t a c h m e n t s , c o m 
plete surgical r e m o v a l is v e r y difficult a n d 
r e c u r r e n c e s are c o m m o n . Pos toperat ive radiother
a p y m a y be helpful. 

Meningioma 
Clinical features 

M e n i n g i o m a s typically affect middle -aged w o m e n 
a n d frequently c a u s e h j ^ e r o s t o s i s w h i c h can be 
seen o n plain skull X - r a y . Visual field defects 

Counting fingers 

•Hand movements 

The posteriorly crossin 
fibres are most vulnerable 

Craniopharyngioma 

Figure 6.33 Effects on the visual field by chiasmal compression from above by a craniopharyngioma 

• In children the t u m o u r m a y interfere with 
h y p o t h a l a m i c function a n d cause dwarf i sm, 
de layed sexual d e v e l o p m e n t a n d obesity. 

• In adults the t u m o u r usually presents wi th 
defects in visual acuity a n d visual fields. 

Visual field defects C r a n i o p h a r y n g i o m a s c o m 
p r e s s the ch iasm from above a n d behind with 
initial invo lvement of the u p p e r nasal fibres, 
g iving rise to bilateral inferotemporal defects . T h e 
defects t h e n spread to involve the u p p e r t e m p o r a l 
fields (Figure 6 . 3 3 ) . 

Suprasellar calcification B e t w e e n 5 0 % a n d 70% 
of c r a n i o p h a r y n g i o m a s h a v e suprasel lar calcifica
tion w h i c h can be detec ted o n plain X - r a y s (Figure 
6 . 3 4 ) . H o w e v e r , o ther parach iasmal lesions such 
as m e n i n g i o m a s , a n e u r y s m s a n d c h o r d o m a s m a y 
also be assoc iated with calcification. 

s o m e pat ients visual function improves within 
h o u r s . In m a n y pat ients endocr ine function is 
also i m p r o v e d with cessat ion of ga lac torrhoea , 
i m p r o v e m e n t of libido a n d re turn of m e n s t r u a 
tion. It is disappoint ing that bromocript ine h a s 
littie useful effect o n other pituitary a d e n o m a s . 

• Rad io therapy m a y be used a lone or in combina
tion with the o ther t w o modalit ies . 

Follow-up 

A s a general rule all pat ients with chiasmal 
lesions, irrespective of the cause , should not be 
d i scharged from follow-up because in m a n y cases 
the lesions are often incomplete ly r e m o v e d . 

• Regular visual field checks a n d endocr ine 
a s s e s s m e n t a r e necessary . 

• H o r m o n e rep lacement therapy with thyroxine 
a n d c o r t i s o n e is s t a n d a r d after p i tu i tary 
surgery . S o m e m o n t h s after surgery a n d 
rad io therapy , a formal endocr ine a s s e s s m e n t is 
required to de termine if long- term rep lacement 
t h e r a p y is likely to be required. 

• Hydrocor t i sone supp lement at times of inter
c u r r e n t infection or surgery is required e v e n if 
l ong- term h o r m o n e rep lacement therapy is 
unneces sary . 

Craniopharyngioma 
Clinical features 

C r a n i o p h a r y n g i o m a s are s low-growing t u m o u r s 
aris ing from vestigial r e m n a n t s of Rathke's p o u c h 
a long the pituitary stalk. 



Neurological disorders 8 3 

d e p e n d on the location of the t u m o u r (Figure 
6 . 3 5 ) . 

Tuberculum sellae meningiomas These typically 
c o m p r e s s the junct ion of the ch iasm wi th the optic 
nerve . This gives rise to a n ipsilateral central 
s c o t o m a due to optic n e r v e compres s ion , a n d a 
contralateral u p p e r t empora l defect as a result of 

d a m a g e to a loop of contralateral inferonasal fibres 
w h i c h s w e e p s into the optic n e r v e before it passes 
poster ior ly (anterior knee of Wi lbrand) . 

Sphenoidal ridge meningiomas T h e s e usually 
c a u s e c o m p r e s s i o n of the optic n e r v e plus ex tra
ocular n e r v e palsies a n d eventual ly proptos is . 

Olfactory groove meningiomas These m a y cause 
loss of the sense of smell a s well as c o m p r e s s i o n of 
the optic ne r ve . 

Treatment 

This is surgical , but pos toperat ive rad io therapy is 
c o m m o n l y adv i sed in the event of incomplete 
excis ion of the t u m o u r . 

Miscellaneous chiasmal lesions 

Figure 6.34 Suprasellar calcification in 
craniopharyngioma (courtesy of Dr I. Yentis) 

M o s t ch iasmal d isorders are c a u s e d by extrinsic 
les ions ( t u m o u r s a n d a n e u r y s m s ) . H o w e v e r , 
intrinsic lesions such as g l ioma, demyel inat ion 
a n d t r a u m a m a y also occur . T h e c h i a s m m a y also 
b e involved b y inf lammatory or g r a n u l o m a t o u s 
les ions s u c h as sarcoidosis , tuberculosis a n d 
syphilis. 

Junctional scotoma 

Tuberculum sellae meningioma 

Sphenoidal ridge meningioma 

Olfactory groove meningioma 

Figure 6.35 Intracranial optic nerve compression by meningiomas and effects on the visual fields by a tuberculum 
sellae meningioma 
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Clinical features 

• Incongruous h o m o n y m o u s hemianopia . 
• Wernicke 's hemianopic pupil. 
• Optic a trophy . 
• Pyramida l s igns in s o m e cases . 

Causes 

Disorders of the optic 
radiations and visual cortex 
Applied anatomy 

T h e optic radiat ions ex tend from the lateral 
geniculate b o d y to the striate calcarine cor tex 
w h i c h is located o n the medial aspec t of the 
occipital lobe, above a n d be low the calcarine 
fissure (Figure 6 . 3 6 ) . T h e optic radiat ions a n d 
visual cor tex h a v e a dual blood supply from the 
middle a n d poster ior cerebral arter ies , via the 
carot id a n d basilar arteries respect ively . 

• A s the opt ic radiat ions p a s s poster iorly , fibres 
f rom c o r r e s p o n d i n g retinal e l ements lie p r o 
gress ively c loser toge ther . F o r this reason , 
incomple te h e m i a n o p i a s c a u s e d by poster ior 
radiat ions a r e m o r e c o n g r u o u s t h a n those 
involving the anter ior radiat ions . H o w e v e r , a 
c o m p l e t e h e m i a n o p i a h a s n o localizing value 
b e c a u s e the ex ten t of congru i ty c a n n o t be 
as ses sed . 

• B e c a u s e the visual fibres synapse in the lateral 
geniculate body , lesions of the optic radiat ions 
d o not p r o d u c e optic a t rophy . 

Temporal radiation 

• T h e inferior fibres of the optic radiat ions , which 
subserve the u p p e r visual fields, first s w e e p 
anteroinferiorly in Meyer's loop a r o u n d the 
anter ior tip of the t empora l h o r n of the lateral 
ventric le , a n d into the t e m p o r a l lobe. Les ions in 
this reg ion classically give rise to a n u p p e r 
quadrantanop ia , the so-called 'pie in the sky' 
defect. 

• B e c a u s e the inferior fibres are very close to the 
s ensory a n d m o t o r fibres of the internal 
capsule , a lesion in this a r e a , w h i c h is usually 

Les ions of the optic tracts are relatively rare a n d 
a r e essentially similar to those caus ing d a m a g e to 
the ch iasm (i.e. pituitary a d e n o m a s , c ran iopharyn
g i o m a s , m e n i n g i o m a s a n d a n e u r y s m s ) . T h e optic 
tract is particularly vulnerable w h e n the ch iasm is 
pref ixed (see F igure 6 . 2 6 ) . 

Disorders of the optic tract 

Applied anatomy 
The optic tracts arise at the poster ior aspect of the 
ch iasm, diverge a n d ex tend posteriorly a r o u n d the 
cerebral pedunc les , to t erminate in the lateral 
geniculate bodies. 

• A lesion that d a m a g e s the optic tract m a y also 
d a m a g e the ipsilateral cerebral pedunc le a n d 
give rise to mild contralateral pyramida l signs. 

• E a c h optic tract contains crossed nasal fibres 
that originate in the contralateral nasal hemire -
tina, a n d uncros sed t empora l fibres that origin
ate in the ipsilateral t empora l hemiret ina . The 
n e r v e fibres originating from corresponding 
retinal e lements are , h o w e v e r , not closely 
a l i g n e d . F o r th i s r e a s o n , h o m o n y m o u s 
hemianop ias caused by optic tract lesions are 
characteristically incongruous . 

• T h e optic tracts contain both visual a n d pupillo
m o t o r fibres. T h e visual fibres terminate in the 
lateral geniculate body , but the pupil lary fibres 
leave the optic tract anterior to the lateral 
geniculate body , project t h r o u g h the b r a c h i u m 
of the superior colliculus to terminate in the 
pretectal nucleus . 

• A n optic tract lesion m a y therefore give rise to 
a n afferent pupil lary conduct ion defect. C h a r 
acteristically, the pupil lary light reflex will be 
n o r m a l w h e n the unaffected hemiret ina is 
s t imulated a n d absent w h e n the involved 
hemiret ina is st imulated. In pract ice , this 
Wernicke's hemianopic pupillary reaction is difficult 
to elicit because of scatter of light within the 
eye , hence the need for a very fine b e a m of 
light. 

• Because the cell bodies of all fibres in the optic 
tract are the retinal gangl ion cells, optic a t r o p h y 
m a y result w h e n the optic tracts are d a m a g e d . 
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vascular , m a y give rise to a n assoc iated contra 
lateral hemisensory dis turbance a n d mild hemi -
pares is . The inferior fibres then pass posteriorly 
a n d rejoin the superior fibres. 

Anterior parietal radiation 

The superior fibres of the radiat ions , w h i c h 
subserve the inferior visual fields, p r o c e e d directly 
posteriorly t h r o u g h the parietal lobe to the 
occipital cortex . A lesion involving only the 
anter ior parietal par t of the radiat ions, w h i c h is 
v e r y rare , will therefore cause a n inferior q u a d r a n -
tanopia ('pie on the floor'). In general , h e m i a n o -
pias d u e to parietal lobe lesions tend to be 
relatively c o n g r u o u s a n d either comple te o r 
denser inferiorly. 

Main radiation 

D e e p in the parietal lobe, the optic radiat ions lie 
just external to the tr igone a n d the occipital h o r n 

of the lateral ventricle . Les ions in this area usually 
c a u s e a comple te h o m o n y m o u s hemianopia . 

Striate calcarine cortex 

• In the striate calcarine cortex , the per ipheral 
visual fields are r e p r e s e n t e d anteriorly. This 
p a r t of the occipital lobe is suppl ied by a b r a n c h 
of the poster ior cerebral ar tery . 

• C e n t r a l m a c u l a r vis ion is r e p r e s e n t e d posterior
ly, a t the tip of the calcarine cor tex w h i c h is 
suppl ied mainly by a b r a n c h of the middle 
cerebral ar tery . Occ lus ion of the poster ior 
cerebral ar tery will therefore t end to p r o d u c e a 
m a c u l a - s p a r i n g c o n g r u o u s h o m o n y m o u s 
hemianop ia . D a m a g e to the tip of the occipital 
cor tex , as could o c c u r from a h e a d injury, t ends 
to give rise to c o n g r u o u s h o m o n y m o u s m a c u l a r 
defects a l though asymmetr i ca l m a c u l a spar ing 
m a y s o m e t i m e s o c c u r w i th vascu lar lesions of 
t h e occipital lobe. 

2. Anterior parietal 
radiation lesion 

Lateral ventricle 

3. Main radiation lesion 

\. Temporal radiation lesion 

Temporal horn of 
lateral ventricle 

4. Anterior visual 
cortex lesion 

5. Macula cortex lesion (P Φ 
Lateral geniculate body 

Calcarine fissure 

Figure 6.36 Visual field defects caused by lesions of the optic radiations and visual cortex 
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to sensory deprivat ion p h e n o m e n a a n d not 
epileptic. 
Denial of bl indness in pat ients with comple te 
cortical bl indness (Anton's syndrome). These 
pat ients m a y be re luctant to accept advice not to 
drive! 

Aetiology 

Vascular lesions in the territory of the poster ior 
cerebral ar tery are responsible for over 9 0 % of 
isolated h o m o n y m o u s hemianop ias wi thout o ther 
neurological deficits. O t h e r less c o m m o n causes 
a r e migra ine , t r a u m a , a n d p r i m a r y a n d s e c o n d a r y 
t u m o u r s . 

Optokinetic nystagmus 

Optokinet ic n y s t a g m u s ( O K N ) m a y be useful in 
de termin ing the cause of a n isolated h o m o n y m o u s 
h e m i a n o p i a that does no t c o n f o r m to a n y set 
p a t t e r n in pat ients wi thout assoc iated neurological 
deficits. If the o p t o m o t o r p a t h w a y s in the post 
erior h e m i s p h e r e are d a m a g e d , the O K N r e s p o n s e 
will be diminished w h e n targets are ro ta ted 
t o w a r d s the side of the lesion (i .e. a w a y from the 
h e m i a n o p i a ) . This is called the posit ive O K N sign. 

Arachnoid villi - y ^ * ^ 

Lateral ventr ide-

3rd ventride-

Figure 6.37 Circulation of cerebrospinal fluid 

Associated neurological defects 
Temporal lobe 

A p a r t from hemianopias , o ther features of t em
poral lobe disease include: 

• P a r o x y s m a l olfactory a n d gus ta tory hallucina
tions (uncinate fits). 

• Seizures . 
• F o r m e d visual hallucinations. These are less 

likely to be d u e to schizophrenia w h e r e audi
tory hallucinations are m o r e c o m m o n . 

• Recept ive dysphas ia . 

Parietal lobe 

Patients wi th parietal lobe disease m a y have: 

• Agnos ias: visual, colour or sensory (as tereogno-
sis). 

• Visual percept ion difficulties, particularly wi th 
right parietal lesions. 

• Right- le f t confusion a n d acalculia, part icularly 
wi th left parietal lesions. 

Visual cortex 

Les ions of the visual cor tex m a y cause: 

• F o r m e d visual hal lucinations, particularly in the 
hemianopic field. These are t h o u g h t to be akin 



In m o s t cases , the combinat ion of a h o m o n y m o u s 
hemianopia a n d O K N a s y m m e t r y sugges t s a 
parietal lobe lesion, often a neop lasm. Rarely 
occipital lobe lesions m a y also cause O K N 
a s y m m e t r y . 

Raised intracranial pressure 
Circulation of cerebrospinal fluid 

• The cerebrospinal fluid (CSF) is formed by the 
choro id plexus in both lateral venticles a n d in 
the third ventricle (Figure 6 .37 ) . 

• C S F leaves the lateral ventricles to enter the 
third ventricle t h r o u g h the foramen of M o n r o . 

• F r o m the third ventricle the C S F flows t h r o u g h 
the sylvian aqueduct to the fourth ventricle . 

• F r o m the fourth ventricle the C S F passes 
t h r o u g h the foramina of L u s c h k a a n d M a g e n -
die, s o m e flowing a r o u n d the spinal cord a n d 
the rest bathing the cerebral hemispheres . 

• Absorpt ion is into the cerebral v e n o u s dra inage 
sys t em t h r o u g h the arachno id villi. 

Causes of raised intracranial pressure 
• Space-occupying lesions including intracranial 

h a e m o r r h a g e . 
• Blockage of ventricular sys tem by congenita l or 

acquired lesions. 
• Obstruct ion of C S F absorpt ion via arachno id 

villi, previously d a m a g e d by meningit is , sub
arachno id h a e m o r r h a g e or cerebral t r a u m a . 

• Benign intracranial hyper tens ion (pseudotu
m o u r cerebri) . 

• Severe hypertens ion . 
• Hypersecre t ion of C S F by choroid plexus 

t u m o u r (rare) . 

Systemic features 
Headache 

This is typically w o r s e in the morn ing . It tends to 
get progress ively w o r s e a n d pat ients usually 
present to hospital within 6 weeks . The h e a d a c h e 
m a y be general ized or localized, a n d it m a y 
intensify with a Valsalva m a n o e u v r e , h e a d m o v e -

Neurological disorders 8 7 

Fapilloedema 

Definition 

Fapi l l oedema is defined as swelling of the optic 
n e r v e h e a d s e c o n d a r y to raised intracranial pres 
sure . It is near ly a lways bilateral, a l though it m a y 
b e asymmetr i ca l . All o ther causes of disc o e d e m a 
n o t assoc iated with raised intracranial pres sure 
(e .g . optic papillitis, central retinal vein occlusion) 
a r e re ferred to a s 'disc swelling' a n d p r o d u c e a n 
i m p a i r m e n t of vision. 

Association with brain tumours 

All p a t i e n t s w i t h p a p i l l o e d e m a s h o u l d be 
s u s p e c t e d of hav ing a n intracranial m a s s until the 
c o n t r a r y is p r o v e d . H o w e v e r , n o t all pat ients wi th 
ra i sed intracranial p r e s s u r e will necessari ly de
ve lop papi l loedema, s o m e t i m e s as a result of an 
anatomica l quirk. T u m o u r s of the cerebral hemi 
s p h e r e s tencl to p r o d u c e papi l loedema later than 
those in the poster ior fossa. Pat ients , w h o h a v e 
h a d papi l loedema before, m a y deve lop a substan
tial increase in intracranial p r e s s u r e but fail to 
re -deve lop papi l loedema because of glial scarr ing 
of the optic n e r v e h e a d . Converse ly , no t all 
pat ients wi th papi l loedema will h a v e a t u m o u r , a s 
s o m e m a y h a v e benign intracranial hyper tens ion 
or s o m e o ther patho logy . 

m e n t or bending . Pat ients w i th lifelong h e a d a c h e s 
often repor t a c h a n g e in charac ter of the h e a d a c h e . 
V e r y rarely will pat ients h a v e raised intracranial 
p r e s s u r e wi thout h e a d a c h e . 

Sudden nausea and projectile vomiting 

These m a y be precipi tated by fluctuations in 
intracranial p r e s s u r e a n d m o v e m e n t . 

Neurological symptoms and signs 

These m a y a c c o m p a n y the h e a d a c h e . 

Horizontal diplopia 

This is d u e to s tretching of the sbcth n e r v e over the 
p e t r o u s tip (see F igure 6 . 2 3 ) . 
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Figure 6.38 Early papilloedema (courtesy of Professor Figure 6.40 Advanced papilloedema with retinal folds 
A.C. Bird) (courtesy of Professor A.C. Bird) 

Figure 6.39 Established papilloedema Figure 6.41 Advanced papilloedema with macular star 
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Signs 

Early papilloedema 

Visual s y m p t o m s are absent . 
Visual acuity is normal . 
Opt ic disc s h o w s h y p e r a e m i a a n d indistinct
ness of the superior , inferior a n d nasal disc 
m a r g i n s , a n d blurring of peripapil lary n e r v e 
fibre layer (Figure 6 . 3 8 ) . 
Loss of prev ious s p o n t a n e o u s v e n o u s pulsa
tion. H o w e v e r , because about 2 0 % of n o r m a l s 
d o not s h o w s p o n t a n e o u s v e n o u s pulsat ion, its 
absence does not necessari ly m e a n that the 
intracranial pres sure is raised. If v e n o u s pulsa
tion is well p r e s e r v e d the diagnosis of papil
l o e d e m a is unlikely. 
Blind spot is normal . 

Established (fully developed) papilloedema 

• Transient visual obscurat ions , lasting a few 
seconds , m a y occur o n s tanding. 

• Visual acuity m a y be n o r m a l or it m a y be 
r e d u c e d by m a c u l a r o e d e m a , h a e m o r r h a g e or 
h a r d exudate . 

• Opt ic disc s h o w s v e n o u s e n g o r g e m e n t , e leva
tion of its surface , partial obscurat ion of the 
small travers ing blood vessels a n d obliteration 

of the c u p (Figure 6 . 3 9 ) . T h e disc m a r g i n is 
indistinct a n d m a y be s u r r o u n d e d by peripapil
lary flame-shaped h a e m o r r h a g e s a n d cot ton
w o o l spots . A s the swell ing increases , the optic 
n e r v e h e a d a p p e a r s to be en larged a n d cir
cumferent ia l retinal folds m a y deve lop o n its 
t e m p o r a l side (Figure 6 . 4 0 ) . H a r d exudate s m a y 
radiate from the centre of the fovea in the form 
of a n incomple te s tar wi th its t empora l p a r t 
miss ing (Figure 6 . 4 1 ) . 

• Blind spot is en larged . 

Vintage papilloedema 

• Visual acui ty is variable. 
• Opt ic disc takes on a c h a m p a g n e cork-like 

a p p e a r a n c e w i thout e x u d a t e s a n d h a e m o r 
r h a g e s (F igure 6 . 4 2 ) . This a p p e a r a n c e indicates 
that the papi l loedema h a s b e e n p r e s e n t for 
severa l m o n t h s . 

Atrophic papilloedema 

• Visual acui ty is severely impaired . 
• Opt ic disc is whi te a n d h a s indistinct m a r g i n s 

d u e to gliosis (Figure 6 . 4 3 ) . This a p p e a r a n c e is 
a lso referred to as s e c o n d a r y optic a t r o p h y a n d 
m a y be seen in pat ients wi th a his tory of 
cerebral t u m o u r s or treated benign intracranial 
hyper tens ion . 

Differential diagnosis 

Pseudopapilloedema 

Hypertnetropia (long sight) This m a y be assoc iated 
wi th a r a t h e r small a n d c r o w d e d optic disc wi th a 
small or absent opt ic c u p . H o w e v e r , v e n o u s 
pulsat ion should be p r e s e n t a n d the tiny b lood 
vesse ls cross ing the disc should a p p e a r uninter
r u p t e d . 

Figure 6.42 Vintage papilloedema (courtesy of Mr R. 
Marsh) 

Drusen (hyaline bodies) D r u s e n of the opt ic disc 
a r e p r e s e n t in 1:300 of the populat ion a n d are 
frequently familial. In chi ldren, w h e n the d r u s e n 
a r e bur ied within the subs tance of the optic n e r v e 
h e a d , t h e y m a y mimic early papi l loedema (Figure 
6 . 4 4 ) . T h e m a i n dist inguishing features are: 
• A b s e n c e of optic c u p . 
• Disc co lour is pink or yel low. 
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Figure 6.43 Secondary optic atrophy (courtesy of Mr E. Figure 6.44 PseudopapiUoedema in a 12-year-old girl due 
Glover) to presumed buried drusen 

Figure 6.45 Exposed optic disc drusen (hyaline bodies) Figure 6.46 Myelinated retinal nerve fibres 



• Disc marg ins m a y h a v e a ' lumpy' a p p e a r a n c e . 
• P r e s e n c e of a n o m a l o u s a n d premature ly bran

ching blood vessels emerg ing from the disc. 
• N o r m a l peripapil lary retinal striations. 

During the early teens the d r u s e n gradual ly 
b e c o m e e x p o s e d a n d a p p e a r as pear ly irregular
ities on the disc surface (Figure 6 . 4 5 ) . 

Opaque nerve fibres These are usually unilateral 
a n d a r e character ized by a striking a p p e a r a n c e of 
irregular white pa tches of myel inated retinal n e r v e 
fibres extending from the optic disc (Figure 6 . 4 6 ) . 

Disc swelling In genera l , unilateral cases of disc 
swelling should be cons idered to be d u e to o n e of 
the following causes . 

• Vascular: central retinal vein occlusion (see 
F igure 3 . 7 ) a n d anter ior i schaemic optic n e u r o 
p a t h y (see F igure 3 . 1 1 ) . 

• Inflammation: optic papillitis (see F igure 6 .7 ) . 
• Compression: optic n e r v e t u m o u r s a n d raised 

intraorbital pressure . 
• Infiltration: g r a n u l o m a t a (see F igure 7 .11 ) a n d 

neoplast ic lesions (see F igure 1 1 . 4 ) . 

Management 

All pat ients wi th disc swelling, w h e t h e r unilateral 
o r bilateral, require u r g e n t a s se s sment . Referral 
should be by te lephone a n d not just by letter. 

• Unilateral cases should h a v e an ophtha lmolog
ical a s s e s s m e n t first. If the diagnosis is n o t 
readily a p p a r e n t , a C T or M R scan of the orbit 
m a y be required. 

• Bilateral cases are nearly a lways neurological 
a n d should be referred directly to a neurologist . 
After a careful clinical history a n d examinat ion , 
C T or M R scanning is required in near ly every 
case . 

Note: the m o s t c o m m o n cause of a n intracranial 
t u m o u r is a metastas i s . 
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Subarachnoid haemorrhage 

S o m e pat ients deve lop multiple retinal and /or 
prere t ina l ( subhyalo id) h a e m o r r h a g e s (Figure 
6 . 4 7 ) . Initially they a r e no t assoc iated wi th 
papi l loedema a l though in about 2 0 % mild papil
l o e d e m a deve lops within several h o u r s . V e r y 
occas ional ly , a large preret ina l h a e m o r r h a g e 
breaks t h r o u g h into the v i treous cavity (Terson's 
syndrome). 

Benign intracranial hypertension 

In a minori ty of pat ients wi th papi l loedema n o 
obvious structural a b n o r m a h t y is found, e v e n after 
MRI scanning to exc lude a poster ior fossa lesion. 
A presumpt ive diagnosis of benign intracranial 
hypertens ion can be m a d e . M a n y subjects are 
overweight w o m e n on the contracept ive pill. 

Figure 6.47 Large retinal and preretinal (subhyaloid) 
haemorrhages in a patient with an acute subarachnoid 
haemorrhage. Note the absence of papilloedema 

T r e a t m e n t m a y include s topping 'the Pill', 
we igh t reduct ion , adminis trat ion of a carbonic 
a n h y d r a s e inhibitor s u c h as ace tazo lamide 
(Diamox) a n d r e p e a t e d lumbar p u n c t u r e s . 
L u m b a r p u n c t u r e is safe in this situation despite 
ra ised intracranial p r e s s u r e , b e c a u s e the brain is 
t h o u g h t to be diffusely swol len a n d s u d d e n 
d a n g e r o u s intracranial shifts are unlikely. T h e 
only o ther clinical s i tuation w h e r e a lumbar 
p u n c t u r e is indicated in the p r e s e n c e of raised 
in tracran ia l p r e s s u r e a n d pap i l l oedema is 
meningit is . 

Prognos i s in m o s t cases is g o o d because the 
condit ion is self-limiting within a few m o n t h s . 
T h e m a i n d a n g e r is visual i m p a i r m e n t d u e to 
s e c o n d a r y optic a t r o p h y d u e to chronic papil
l o e d e m a . 
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for t h e r e m a i n i n g 2 5 % . P o s t m e n o p a u s a l 
hyper tens ive w o m e n are at part icular risk. 
T h e s e usually h a v e lower flow rates a n d less 
s evere features than traumat ic fistulae. 

Clinical features 

These v a r y accord ing to the size a n d location of 
the lesion. B e c a u s e direct c a r o t i d - c a v e m o u s fistu
lae h a v e a high flow of blood t h r o u g h t h e m , the 
onse t of s y m p t o m s is frequently s u d d e n a n d 
d r a m a t i c . T h e signs are: 

• E n g o r g e d episcleral a n d conjunct ival b lood 
vessels (Figure 6 . 4 8 ) , a n d Chemosis (Figure 
6 . 4 9 ) . In s o m e cases the rise in episcleral v e n o u s 
p r e s s u r e causes elevation of intraocular pres 
sure ( s econdary g l a u c o m a ) . 

• Proptos i s w h i c h is typically pulsatile; it is 
assoc iated with both a b m i t a n d a thrill which 
a r e aboUshed by ipsilateral carot id compres s ion 
in the neck. A cephal ic b m i t m a y also be 
present . 

• Ophtha lmopleg ia is very c o m m o n a n d is c a u s e d 
primari ly by invo lvement of the ocular m o t o r 
nerves . T h e sixth n e r v e is involved in about 
5 0 % of pat ients with ophthalmopleg ia , wi th 
variable invo lvement of the third a n d fourth 
nerves . E n g o r g e m e n t a n d e n l a r g e m e n t of the 
extraocular musc les m a y also contribute to 
defective ocular mobility. 

• R e d u c e d visual acuity is c o m m o n a n d m a y 
b e c o m e p e r m a n e n t . 

Figure 6.48 Grossly dilated conjunctival blood vessels in 
a patient with a carotid-cavemous fistula (courtesy of 
Professor A.C. Bird) 

Figure 6.49 Gross C h e m o s i s in a patient with a 
carotid-cavemous fistula 

Carotid-cavernous fistula 
Definition 
A n arter iovenous fistula is an abnormal c o m m u n i 
cat ion b e t w e e n arteries a n d veins. T h e blood 
within the affected vein b e c o m e s 'arterialized', the 
in travenous pres sure rises a n d v e n o u s dra inage 
m a y be altered in both rate a n d direction. In a 
c a r o t i d - c a v e r n o u s fistula there is a n abnormal 
c o m m u n i c a t i o n b e t w e e n a b r a n c h of the carot id 
ar tery a n d the c a v e r n o u s sinus. T h e t w o main 
types are direct a n d indirect (dural shunts ) . E a c h 
h a s different aetiologies a n d cHnical features. 

Direct fistula 

Causes 

In this type of fistula, the arterial blood passes 
directly t h r o u g h a defect in the wall of the 
i n t r a c a v e m o u s port ion of the internal carot id 
artery . 

• H e a d t r a u m a (penetrat ing or non-penetrat ing) 
is responsible for 7 5 % of cases . A basal skull 
fracture causes tearing of the internal carot id 
ar tery within the surrounding c a v e r n o u s sinus. 
Traumat ic fistulae are usually assoc iated with 
high flow rates a n d severe s y m p t o m s . 

• S p o n t a n e o u s m p t u r e of an i n t r a c a v e m o u s 
a n e u r y s m or a n atherosclerot ic artery a c c o u n t s 
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• F u n d u s changes include vascular e n g o r g e m e n t 
a n d central retinal vein occlusion (see F igure 
3 . 7 ) . 

• Anter ior s e g m e n t i schaemia occurs in about 
2 0 % of cases . It is character ized by corneal 
epithelial o e d e m a , aqueous flare a n d cells, iris 
a t rophy , rubeosis a n d cataract . 

Differential diagnosis 

The clinical features m a y mimic thyroid eye 
disease , but in contras t to thyroid eye disease , 
fistulae are usually unilateral a l though occasional
ly bilateral features occur . 

• C o m m u n i c a t i o n b e t w e e n the meningea l bran
c h e s of the external carot id ar tery a n d the 
c a v e r n o u s s inus. 

• C o m m u n i c a t i o n s from both the internal a n d 
externa l carot id arteries . 

Causes 

• Congeni ta l - it is t h o u g h t that in s o m e cases the 
s h u n t s are congenita l mal format ions a n d that 
the onse t of clinical features m a y be caused by 
intracranial v e n o u s thrombos i s . 

• S p o n t a n e o u s r u p t u r e after minor t r a u m a or 
straining, especially in a hypertens ive patient . 

Treatment 

Surgery m a y be indicated if s p o n t a n e o u s c losure 
s e c o n d a r y to thrombosis of the c a v e r n o u s sinus or 
its tributaries does not occur . Traumat ic fistulae 
a r e less likely to close wi thout t r e a t m e n t t h a n 
s p o n t a n e o u s fistulae because of their h igher flow. 

T h e majority of c a r o t i d - c a v e r n o u s fistulae are 
not life threatening a n d the major o r g a n at risk is 
the eye . The main indications for surgery are: 

• Visual deteriorat ion d u e to g laucoma. 
• Diplopia. 
• Intolerable bruit or h e a d a c h e . 
• Severe exposure kera topathy d u e to proptos is . 

M a n y m e t h o d s a imed at obliteration of either 
the fistula, its afferent vessels or its efferent 
vessels h a v e been tried. These include intravascu
lar balloons via a ca theter in the internal carot id 
ar tery and /or embolizat ion with glue or part iculate 
material . 

Clinical features 

B e c a u s e indirect fistulae h a v e a s low blood flow 
t h r o u g h t h e m , the clinical features are m u c h m o r e 
subtle t h a n in direct fistulae, so that they m a y be 
m i s d i a g n o s e d or missed . 

• Presenta t ion in m o s t pat ients is with mild 
proptos i s , dilated episcleral vessels a n d raised 
intraocular pres sure . 

• O t h e r features include pain , ptosis , o p h t h a l m o 
plegia a n d a bruit . 

Treatment 

M o s t cases recover spontaneous ly w i thout treat
m e n t . Surgical intervent ion m a y be required in a 
few. 

Indirect fistula (dural shunt) 

In this type of fistula, the in tracavernous port ion 
of the internal carotid ar tery remains intact , a n d 
arterial blood flows t h r o u g h the meningea l bran
ches of the external or internal carot id arteries 
indirectly into the c a v e r n o u s sinus. The m a i n 
types are: 

• C o m m u n i c a t i o n b e t w e e n the meningea l bran
ches of the internal carot id ar tery a n d the 
c a v e r n o u s sinus. 

Migraine 
Definition 
Migraine is a familial d i sorder character ized by 
r e c u r r e n t at tacks of h e a d a c h e widely variable in 
intensity, frequency a n d durat ion . At tacks are 
c o m m o n l y unilateral a n d are assoc iated with 
anorex ia , n a u s e a a n d vomit ing . In s o m e cases they 
a r e p r e c e d e d by, or assoc iated with, neurological 
a n d m o o d dis turbances . H o w e v e r , all these 
character is t ics are no t necessari ly present in each 
at tack or in e a c h pat ient . T h e main types of 
migra ine are: 
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• C o m m o n . 
• Classic. 
• Focal . 
• Migraine sine migraine . 
• Retinal. 
• Ophthalmopleg ic . 
• Compl icated . 
• Coital. 
• Cluster . 

Clinical features 
Common migraine 

In c o m m o n migraine the h e a d a c h e is a c c o m p a n i e d 
by au ton omic n e r v o u s sys tem dysfunct ion (e .g. 
pallor a n d nausea) but wi thout other neurological 
features . 

• Premoni tory features include changes in m o o d , 
frequent y a w n i n g or o ther non-specific p r o 
d r o m a l s y m p t o m s such as p o o r concentrat ion . 

• H e a d a c h e starts a n y w h e r e on the c r a n i u m a n d 
is p o u n d i n g or throbbing. It usually spreads to 
involve one half or the whole of the h e a d . In 
s o m e cases the pain is retro-orbital a n d m a y be 
mis taken for eye or sinus disease. 

• During the attack, which lasts for hours to a day 
or m o r e , the pat ient is frequently photophobic 
a n d seeks relief in a quiet dark e n v i r o n m e n t or 
from sleep. 

Because of the absence of the wel l -known 
migra inous visual distortions, severe n a u s e a a n d 
vomit ing, m a n y patients with c o m m o n migraine 
d o not recognize that they h a v e migraine . 

Classic migraine 

This type is less c o m m o n but better recognized . 
T h e attack is heralded by a visual or somet imes a n 
audi tory aura which lasts be tween 15 a n d 4 5 
minutes . 

• Visual aura m a y consist of bright or dark spots , 
z ig-zags, hea t h a z e distortions, j ig-saw puzzle 
effects, scintillating sco tomata , tunnel vision, 
h o m o n y m o u s h e m i a n o p i a s , a l t i t u d i n a l 
hemianopias a n d fortification spectra . A fortifi
cat ion s p e c t r u m starts as a small bright positive 
paracentra l s c o t o m a lined o n o n e side with 
luminous zig-zag lines (Figure 6 .50a ) . After 
several minutes the fortification s p e c t r u m g r a d 
ually enlarges with the open e n d pointing 

central ly a n d often lined on the inner e d g e by 
a n absent area of vision (negat ive s co toma) 
(Figure 6 .50b) . A s the s co toma e x p a n d s it m a y 
drift or m a r c h t o w a r d s the t empora l per iphery 
before breaking u p (Figure 6 . 5 0 c , d ) . These 
features are said to be p a t h o g n o m o n i c of 
migra ine , but rarely they m a y be caused by 
degenerat ive arterial problems in the occipital 
poles . 

• H e a d a c h e is similar to that in c o m m o n migraine 
but it m a y be absent , trivial or very severe , wi th 
considerable variat ion b e t w e e n attacks even in 
the s a m e individual. 

Focal migraine 

In addit ion to the o ther s y m p t o m s of migraine the 
p a t i e n t m a y d e v e l o p t r a n s i e n t d y s p h a s i a , 
h e m i s e n s o r y s y m p t o m s or e v e n focal weakness . 

Migraine sine migraine 

This is character ized by episodic visual or o ther 
foca l d i s t u r b a n c e s b u t w i t h o u t s u b s e q u e n t 
h e a d a c h e . Older pat ients with a pas t history of 
c o m m o n or classic migraine are typically affected. 
Cons ider the possibility of transient i schaemic 
at tacks . 

Retinal migraine 

This is character ized by acute but transient 
unilateral loss of vision w h i c h is identical to that 
s een in pat ients wi th amauros i s fugax (see 
C h a p t e r 3 ) . Ocular migraine m a y occasional ly 
o c c u r in middle -aged pat ients wi th n o pas t his tory 
of migra ine . It is p r u d e n t to invest igate as if they 
w e r e hav ing attacks of amauros i s fugax. 

Ophthalmoplegic migraine 

This rare type of migraine typically starts before 
the age of 10 years . It is character ized by a 
trans ient third n e r v e palsy w h i c h begins after the 
h e a d a c h e is well established. 

Complicated migraine 

Rarely the focal neurological features fail to 
r e c o v e r fully after the migraine at tack is over a n d 
the pat ient is left with a h e m i s e n s o r y d is turbance 
or partial visual field loss. O t h e r neurological 
sequelae are exceptional . 



Coital migraine 
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Treatment of migraine 
• Genera l m e a s u r e s include el imination of condi

tions a n d agent s that m a y precipitate a n at tack 
of migra ine such as coffee, choco late , alcohol , 
cheese , oral contracept ives , s tress , lack of s leep 
a n d long intervals w i thout food. 
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Figure 6.50 Progression of a classic migrainous scintillating scotoma and fortification spectrum 

abrupt ly a n d decreases over a few minutes . It 
lasts b e t w e e n 10 minutes a n d 2 h o u r s a n d then 
c lears quickly. It m a y occur several times in a 
2 4 - h o u r per iod often at part icular times, not 
infrequently at a r o u n d 2 a . m . O n c e the 'cluster' 
is o v e r there m a y be a long headache- free 
interval of several years . 
A u t o n o m i c p h e n o m e n a assoc iated with the 
h e a d a c h e include lacrimation, conjunct ival in
ject ion a n d rh inorrhoea . Cluster h e a d a c h e s are 
also a c o m m o n cause of a trans ient or p e r m a 
n e n t postgangl ionic H o r n e r ' s s y n d r o m e . 

H e r e a sudden , severe h e a d a c h e occurs dur ing 
sexual intercourse , typically at o r g a s m . It is 
excruciat ing for s o m e minutes a n d then gradual ly 
declines. In these pat ients it is usually advisable to 
per form a C T scan or a lumbar p u n c t u r e to exc lude 
the possibihty of a subarachnoid h a e m o r r h a g e . 
Coital migraine tends to be self-limiting with 
h e a d a c h e b e c o m i n g less p r o m i n e n t with subse
quent 'performances ' . 

Cluster headaches 

This is a migraine var iant which typically affects 
males dur ing the fourth a n d fifth decades of life. It 
is character ized by a typical, s t ereotyped h e a d a c h e 
a c c o m p a n i e d by var ious au tonomic p h e n o m e n a 
occurr ing a lmost every d a y for a per iod of s o m e 
weeks . 

• H e a d a c h e is unilateral, ocu lotemporal , e x c r u 
ciating, s h a r p a n d d e e p . It begins relatively 
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m o r e p r o n o u n c e d in the vertical mer id ians of 
the cornea a n d it m a y d i sappear w h e n the 
pat ient is t reated with penici l lamine. Pat ients 
suspec ted to be suffering from Wilson's disease 
should be referred to an ophthalmologis t 
b e c a u s e the K a y s e r - F l e i s c h e r ring is not usually 
ev ident to the naked eye but can be detec ted by 
slit l a m p examinat ion . 

• G r e e n 'sunflower' ca taract is less c o m m o n . 

Wilson's disease 

Definition 
Wilson's disease is a rare au tosomal recess ive 
d isorder caused by a deficiency of the p l a s m a 
copper-carry ing prote in caeruloplasmin. It is char
acter ized by w idespread deposit ion of c o p p e r in 
the t issues wi th particular impact on the hver a n d 
brain. 

Systemic features 

Wilson's disease b e c o m e s manifest in three main 
w a y s . 

1. Hepatic: this m a y present as acute hepatit is , 
c irrhos i s or h e p a t o s p l e n o m e g a l y (e .g . on 
screening siblings). 

2 . Neurological: invo lvement of the basal ganglia 
m a y cause involuntary m o v e m e n t s , rigidity, 
t r e m o r or even a flap with dysarthria a n d 
dysphagia . There is also ev idence of intellectual 
decline. 

3 . Psychiatric: this m a y be manifest as manic -
depress ion , bizarre behaviour disorders or 
e v e n a schizophrenic-l ike illness. 

The only difficulty with diagnosing Wilson's 
disease is r e m e m b e r i n g to cons ider it as a 
possibility. 

Diagnostic tests 

• S e r u m ceruloplasmin assay is the definitive 
diagnost ic test. 

• Ur inary c o p p e r excret ion is high. 
• Liver biopsy s h o w s excess c o p p e r a n d ev idence 

of cirrhosis . 

Treatment 
T r e a t m e n t with the chelat ing agent D-penicilla-
m i n e is no t w i thout potential prob lems a n d 
pat ients require regular haemato log ica l a n d bio
chemica l screening tests . In a minori ty of pat ients 
the d r u g causes nephrot ic s y n d r o m e , myas then ia 
or a n SLE-like illness. 

Ocular features 

K a y s e r - F l e i s c h e r ring is present in virtually all 
cases . It consists of copper granules located 
d e e p in the cornea at the per iphery of Des-
cemet ' s m e m b r a n e (Figure 6 . 5 1 ) . The ring is Figure 6.51 Kayser-Fleischer ring in Wilson's disease 

• Prophylaxis m a y be with ß-adrenergic blockers, 
ca lc ium channe l blockers, amitriptyl ine, Cloni
dine, pizotifen a n d low dose aspirin (150 m g / 
d a y ) . 

• T r e a t m e n t of an acute attack can be wi th 
e r g o t a m i n e t a r t r a t e , n o n - s t e r o i d a l a n t i 
inf lammatory agents , parace tamol or code ine 
ana logues . A n ant iemetic by m o u t h , supposi 
tory or injection m a y also be useful. 



Esssential blepharospasm 

Clinical features 
Essential b l e p h a r o s p a s m is a n involuntary idio
pathic s p a s m of the orbicularis musc le . In severe 
cases it m a y be very distressing because it m a y 
m a k e the pat ient temporari ly blind. T h e condit ion 
should be differentiated from hemifacial s p a s m 
a n d apraxia of lid opening . 

Treatment 
Mild cases can be treated by musc le re laxants a n d 
facial nerve blocks. In severe cases the injection of 
botul inum toxin into the orbicularis musc le m a y be 
m o s t helpful. 
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Sarcoidosis 
Definition 
Sarcoidosis is a c o m m o n mult i sys tem disorder of 
u n k n o w n aetiology character ized by the p r e s e n c e 
of non-caseat ing g r a n u l o m a t a in the lungs a n d 
o ther organs . The condit ion is m o r e c o m m o n in 
Blacks than in Whites . 

C a r d i o m y o p a t h y wi th g r a n u l o m a t o u s involve
m e n t of the His-Purkinje sy s t em m a y cause 
a r r h y t h m i a s a n d conduct ion defects , a n d occa
sionally s u d d e n death . 
Renal disease m a y be s e c o n d a r y to g r a n u l o m a 
tous infiltration or hyperca lcaemia . 
Liver disease 
L y m p h a d e n o p a t h y a n d hepatosp lenomega ly . 

Systemic features 
Presentation 

This is usually in one of t w o ways : 

1. During the third decade with an acute onset 
character ized by e r y t h e m a n o d o s u m , parot id 
en largement a n d hilar l y m p h a d e n o p a t h y . 

2 . Dur ing the fifth decade with a n insidious onset 
character ized by fatigue, d y s p n o e a a n d arthral 
gia. 

Diagnostic tests 

A l t h o u g h the diagnosis is often easy , in s o m e 
pat ients m a n y of the features m a y be miss ing a n d 
the following special invest igations m a y be useful. 

Chest X-ray 

O v e r 9 0 % of pat ients wi th ocular sarcoid will h a v e 
a n a b n o r m a l chest X - r a y . T h e X - r a y c h a n g e s c a n 
be divided into the following four s tages . 

Signs 

• The lungs are involved in b e t w e e n 8 5 % a n d 
9 5 % of pat ients . 

• Skin lesions include e r y t h e m a n o d o s u m (Figure 
7 .1 ) a n d a variety of o ther infiltrative lesions. 

• A transient polyarthrit is or a chronic arthritis 
can occur . In s o m e patients the disease causes 
destruct ive cystic b o n y lesions, predominant ly 
a r o u n d the wrists a n d ankle joints. 

• Centra l n e r v o u s s y s t e m invo lvement m a y 
cause: cranial nerve palsies, peripheral n e u r o 
p a t h y , g r a n u l o m a t o u s m e n i n g i t i s a n d 
mononeur i t i s multiplex. Figure 7.1 Erythema nodosum in acute sarcoidosis 
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Stage 1 This consists of bilateral hilar l ymph-
a d e n o p a t h y a n d n o r m a l lung p a r e n c h y m a (Figure 
7 . 2 ) . 

Stage 2 This is character ized by bilateral hilar 
l y m p h a d e n o p a t h y a n d the a p p e a r a n c e of ret ículo-
nodular infiltrates. 

Stage 3 This is character ized by ret iculonodular 
infiltration only (Figure 7 .3 ) . 

Stage 4 This is character ized by progress ive 
p u l m o n a r y fibrosis. 

pat ients wi th early or act ive disease but this 
sensitivity decreases wi th chronicity . False posi
tives c a n occur in o ther g r a n u l o m a t o u s condit ions 
s u c h as C r o h n ' s disease a n d tuberculosis . It is vital 
that well-vaHdated K v e i m material is used . E x 
t r e m e c a r e m u s t be taken to avo id s imul taneous 
inoculat ion of foreign b o d y materia l w h i c h m a y 
induce a non-specific g r a n u l o m a t o u s react ion. The 
skin site is then biopsied at 4 - 6 w e e k s w h e t h e r or 
n o t a palpable papule is present . T h e spec imen is 
t h e n e x a m i n e d histologically. 

Biopsy 

• Transbronchial lung biopsy via a fibreoptic 
b r o n c h o s c o p e is accura te in about 9 0 % of act ive 
cases . 

• Lacr imal g land biopsy by a transconjunct ival 
route m a y be cons idered in pat ients wi th 
suspec ted sarcoidosis , particularly if the lacri
m a l g lands are en larged or if they d e m o n s t r a t e 
increased gall ium uptake . Biopsies are posit ive 
in 2 5 % of pat ients with unen larged g lands a n d 
in 7 5 % with lacrimal g land en largement . 

• Biopsy of conjunct iva , l y m p h n o d e , tonsil a n d 
liver m a y also give histological confirmation. 

Kveim-Siltzbach test 

This test relies on the fact that a saline suspens ion 
of sarcoid tissue (ant igen) , obtained from the 
spleen of a pat ient with sarcoidosis , a n d intro
d u c e d intradermal ly , induces a g r a n u l o m a of 
sarcoid type . The test is posit ive in 8 5 - 9 0 % of 

Mantoux test 

A l t h o u g h the M a n t o u x test is negat ive in a ve r y 
h igh p e r c e n t a g e of pat ients wi th sarcoidosis , it is 
n o w of l imited diagnost ic va lue except in areas 
wi th a h igh incidence of posit ive tubercul in tests . 

Serum angiotensin converting enzyme 

Angiotens in convert ing e n z y m e ( A C E ) is p r o 
d u c e d by m a n y cells in the body . N o r m a l s e r u m 
levels of A C E a r e 1 2 - 3 5 nmol /min per μ1 in m e n 
a n d 1 1 - 2 9 nmol /min p e r μ1 in w o m e n . S e r u m A C E 
is usual ly e levated in pat ients wi th act ive sarco ido
sis a n d is n o r m a l dur ing remiss ions . T h e test has 
specificity deficiencies because the s e r u m A C E 
level m a y be raised in o ther condit ions s u c h as 
t u b e r c u l o s i s , c a r c i n o m a t o s i s , h i s t o p l a s m o s i s , 
r h e u m a t o i d arthritis a n d ankylos ing spondylit is , 
s o m e of w h i c h m a y be assoc iated with uveitis. In 
pat ients wi th suspec ted neurosarco id C S F , A C E 
should be m e a s u r e d . 

Figure 7.2 Bilateral lymphadenopathy in acute (stage 1) 
sarcoidosis (courtesy of Dr M. Smith) 

Figure 7.3 Reticulonodular infiltration in stage 3 
sarcoidosis (courtesy of Dr M. Smith) 
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Calcium assays 

Calc ium metabol i sm is abnormal in sarcoidosis . 
Hypercalc iur ia is c o m m o n but hyperca lcaemia is 
unusua l . 

Gallium'67 scan 
Gallium scan of the head , neck a n d thorax 
frequently s h o w s increased uptake in pat ients 
wi th active sarcoidosis because the gall ium is 
taken u p by mitotically active l iposomes of 
granulocytes . This is a n interest ing re search tool 
a n d s h o w s s o m e correlat ion with disease activity. 
H o w e v e r , it has n o place in the rout ine diagnosis 
a n d m a n a g e m e n t of sarcoidosis . 

Bronchoalveolar lavage 

There is considerable interest in the alterations in 
i m m u n e responses in pat ients wi th sarcoidosis . 
T h e technique of bronchoalveo lar lavage al lows 
direct sampl ing of bronchoalveo lar cell popula
t ions a n d in m o s t series has s h o w n a raised 
proport ion of act ivated T-helper l ymphocyte s . 
This is in sharp contrast to the react ive a n e r g y 
s h o w n in de layed hypersensit ivity skin tests (e .g . 
M a n t o u x test) . H o w e v e r , the results are not 
consis tent or specific e n o u g h to be of rout ine 
diagnost ic use . 

Treatment and prognosis 

Ocular features 
T h e eye is involved in about 2 5 % of pat ients . 
O c u l a r invo lvement m a y occur in pat ients with 
few, if a n y , systemic s y m p t o m s , as well as in those 
wi th inactive systemic disease , a n d the diagnosis 
m a y be missed . In acute sarcoidosis , the ocular 
inf lammation is frequently Unilateral a n d , as the 
d isease b e c o m e s chronic , bilateral invo lvement is 
the rule . Mos t anter ior s e g m e n t compl icat ions 
(Figure 7 .4 ) r e s p o n d to topical s teroids , a l though 
sys temic steroids m a y be required in pat ients wi th 
severe invo lvement of the poster ior s egment . 

Figure 7.4 Anterior segment complications of sarcoidosis 

• A c u t e sarcoidosis m a y require n o specific 
t r e a t m e n t as the disease m a y regress spon
taneous ly within 2 y e a r s a n d usually does not 
recur . 

• C h r o n i c sarcoidosis m a y require systemic ster
oids in order to p r e v e n t serious disability a n d 
e v e n dea th from respiratory failure. 

• Specific indications for sys temic steroids are: 
progress ive deteriorat ion of p u l m o n a r y func
tion, central n e r v o u s sy s t em involvement , 
hyperca lcaemia a n d severe ocular disease. 



External 

• Eyelid invo lvement is u n c o m m o n a n d m a y 
consist of v iolaceous sarcoid plaques (lupus 
pernio) (Figure 7 .5) or lid g r a n u l o m a t a w h i c h 
m a y be mistaken for small chalazia. 

• Conjunct ival g r a n u l o m a t a which m a y be suit
able for diagnost ic biopsy are u n c o m m o n . 
Phlyctens are very rare . 

• Lacr imal g land infiltration is u n c o m m o n but , 
w h e n severe , it m a y be responsible for kerato 
conjunctivitis sicca. Rarely , extralacrimal orbital 
invo lvement m a y also occur . 
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Anterior uveitis 

Anter ior uveitis is by far the m o s t c o m m o n 
complicat ion a n d , in fact, sarcoidosis is responsi 
ble for about 5% of all cases of anterior uveitis in 
the U K . T h e uveitis is of t w o types . 

Acute anterior uveitis This is unilateral a n d 
n o n - g r a n u l o m a t o u s a n d occurs in y o u n g pat ients 
wi th acute sarcoid. The long- term prognos i s is 
usual ly good . 

Chronic anterior uveitis This is m o r e c o m m o n 
t h a n the acute type . It is usually bilateral, 
g r a n u l o m a t o u s a n d occurs in older pat ients wi th 
chronic lung disease (Figures 7 .6 a n d 7 .7 ) . 

Figure 7.6 Mutton fat keratic precipitates in granulo
matous anterior uveitis associated with chronic 
sarcoidosis 

Figure 7.5 Lupus pernio of eyelids in sarcoidosis Figure 7.7 Iris nodules in granulomatous anterior uveitis 
associated with chronic sarcoidosis 

Posterior segment 

T h e poster ior s e g m e n t is involved in about 7% of 
pat ients wi th chronic sarcoidosis a n d in 2 5 % of 
pat ients wi th ocular sarcoid. T h e fundus c h a n g e s 
a r e c a u s e d by g r a n u l o m a t o u s invo lvement of the 
retinal veins , the v i treous , the choro id a n d the 
opt ic n e r v e h e a d (Figure 7 .8 ) . 
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2 . L a r g e , solitary, choroidal g r a n u l o m a t a are rare 
a n d m a y be mis taken for choroidal t u m o u r s . 

Optic nerve G r a n u l o m a t a of the optic n e r v e are 
u n c o m m o n (Figure 7 .11 ) . 

Tuberculosis 

Definition 
Tuberculos is (TB) is a chronic g r a n u l o m a t o u s 
infection c a u s e d by either bovine or h u m a n 
tubercle bacilli. The former causes TB t h r o u g h the 
drinking of milk from infected cattle a n d the latter 
is spread by 'droplet infection'. 

Systemic features 

Primary TB 

This occurs in subjects not previous ly e x p o s e d to the 
bacillus. It typically causes the 'pr imary complex ' in 
the ches t (Ghon focus + regional l y m p h a d e n o 
p a t h y ) w h i c h usually heals spontaneous ly a n d 
causes little if a n y systemic s y m p t o m s . 

Figure 7.8 Poster ior s e g m e n t c o m p l i c a t i o n s of s a r c o i d o s i s 

Retinal vasculitis Retinal vasculitis involving the 
retinal veins (periphlebitis), character ized by 
per ivenous cuffing of peripheral retinal veins , is 
the m o s t frequent finding. 

• In mild cases only a few segments are involved. 
• A d v a n c e d periphlebitis is character ized by 

' candlewax drippings' d u e to perivascular accu
mulat ion of g r a n u l o m a t o u s tissue (Figure 7 . 9 ) . 

• A c u t e sarcoid ret inopathy, wh ich is rare , is 
character ized by vi treous haze , severe periphle
bitis a n d h a e m o r r h a g e s (Figure 7 .10 ) . 

Neovascularization N e w vessel formation on the 
ret ina a n d optic nerve h e a d is usually s econdary to 
w ide areas of capillary non-perfusion in s o m e 
pat ients wi th acute sarcoid re t inopathy or retinal 
b r a n c h vein occlusion. 

Vitreous Vitreous invo lvement m a y consist of a 
diffuse haze or opacities either of the 'string of 
pearls ' type or small 'cotton balls' which lie o n the 
surface of the inferior ret ina anter ior to the equator 
(Lander ' s sign). 

Choroid Invo lvement of the choroid is of t w o 
types . 

1. Multiple, small, deep-yel low choroidal lesions 
assoc iated with mott l ing of the retinal p igment 
epithel ium are the m o s t c o m m o n . 
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Figure 7.9 Severe retinal periphlebitis in sarcoidosis Figure 7.10 Severe retinal periphlebitis with 'candlewax 
drippings' and vitreous haemorrhage in sarcoidosis, 
(courtesy of Mr J . Shilling) 

Figure 7.11 (a) Severe involvement of optic disc in sarcoidosis; (b) appearance of the same eye following treatment 
with systemic steroids showing small residual retinal nodules 
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Postprimary TB 

This is d u e to reinfection or , rarely, r e c r u d e s c e n c e 
of a p r i m a r y lesion, usually in a patient with 
impaired immuni ty as from diabetes, systemic 
steroid therapy , old age or malnutrit ion. The 
clinical features include f ibrocaseous p u l m o n a r y 
lesions a n d miliary TB from h a e m a t o g e n o u s 
s p r e a d . Theoretical ly, seeding of the uvea by live 
bacilli m a y occur dur ing the p r i m a r y a n d miliary 
s tages giving rise to either caseat ing nodules or 
small miliary tubercules . 

Treatment 
T r e a t m e n t is general ly s traightforward. In pul
m o n a r y a n d glandular TB, short course quadruple 
c h e m o t h e r a p y is with rifampicin a n d isoniazid for 
a total of 6 m o n t h s combined with e thambuto l a n d 
pyraz inamide for the first 2 m o n t h s . F o r T B 
involving other sites rifampicin a n d isoniazid are 
usually cont inued for 9 -12 m o n t h s . It is imperat ive 
that a pat ient wi th T B involving a n y site should be 
notified to the D e p a r t m e n t of Public Heal th so that 
contac t tracing can be initiated. T h e prognos i s is 
excel lent with cure rates in excess of 97% if the 
o r g a n i s m is sensitive. 

Ocular features 
There is no specific finding in ocular TB a n d the 
clinical picture is p l e o m o φ h i c . A s in sarcoidosis , 
virtually a n y ocular a n d periocular s tructure can 
be involved including the orbit, skin, conjunct iva , 
cornea a n d uvea . 

Uveitis 

In the U K , TB is a rare cause of uveitis account ing 
for less than 1% of all cases . Despite this it is 
i m p o r t a n t not to miss the diagnosis because it is 
o n e of the few uveal inf lammations which c a n be 
c u r e d with antibiotics. The diagnosis of ocular TB 
is a lways presumpt ive a n d is based on indirect 
ev idence such as: 

• Intractable steroid-resistant uveitis. 
• Negat ive findings for o ther causes of uveitis. 
• Posit ive findings for systemic TB. 
• Posi t ive r e s p o n s e to isoniazid t h e r a p y of 

3 0 0 m g / d a y for 3 weeks . 

Anter ior uveitis d u e to TB is characterist ical ly 
g r a n u l o m a t o u s a n d m a y resemble that assoc iated 
wi th sarcoidosis . Choroida l invo lvement m a y be 
unifocal or multifocal. Rarely , a large solitary 
choroidal g r a n u l o m a m a y be mis taken for a 
t u m o u r . 

T B uveitis is treated with quadruple c h e m o t h e r 
a p y for 12 m o n t h s . 

Wegener's granulomatosis 
Definition 
W e g e n e r ' s granulomatos i s is a rare idiopathic 
d isease character ized by g r a n u l o m a t o u s inflam
m a t i o n a n d necros is of the respiratory tract a n d 
o t h e r organs . T h e disease affects males m o r e 
c o m m o n l y than females. A high proport ion of 
pat ients are posit ive for antineutrophil ic cytoplas
mic antibodies . 

Systemic features 
W e g e n e r ' s disease m o s t c o m m o n l y presents dur
ing the fourth a n d fifth d e c a d e s wi th initially mild 
u p p e r resp iratory tract s y m p t o m s a c c o m p a n i e d by 
n ight sweat s or arthralgia . Fulminat ing cases m a y 
p r e s e n t wi th rapidly progress ive renal failure. 

Upper respiratory tract 

T h e u p p e r respiratory tract m u c o s a is involved in 
a b o u t 9 0 % of cases . Subsequent invo lvement of 
the under ly ing carti lage a n d bone by the necrot iz
ing proces s m a y lead to the following compl ica
tions: 

• Perforat ion of the nasal s e p t u m . 
• Destruct ion of the bones of the paranasa l 

s inuses . 
• Col lapse of the nasal arch result ing in a 'saddle 

nose ' deformity. 
• N a s a l - p a r a n a s a l s inus fistulae. 

Lower respiratory tract 

T h e lower res iratory tract is involved in 9 0 % of 
cases a n d is character ized by discrete , usually 
bilateral, p u l m o n a r y g r a n u l o m a t a w h i c h m a y 
c a u s e a product ive c o u g h a n d haemoptys i s . 
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Miscellaneous 

• A progress ive g lomerulonephri t i s m a y occur 
late in the course of the disease a n d is a 
c o m m o n cause of death . 

• Arthralgia is present in 5 0 % of cases . 
• H a e m o r r h a g i c dermatit is is c o m m o n . 
• Polyneurit is . 
• O t h e r organs that m a y be involved by a focal 

vasculitis include the spleen, heart a n d adrena l 
g lands . 

Treatment 
T r e a t m e n t is wi th systemic steroids a n d cyclo
p h o s p h a m i d e . T h e prognos i s for life is variable. 

Orbit 

Orbital invo lvement is c o m m o n a n d is the result of 
direct spr e ad from diseased cont iguous paranasa l 
s inuses . T h e clinical features are those of a 
bilateral ' p s e u d o t u m o u r ' character ized by pain 
a n d proptos i s w h i c h m a y be assoc iated with 
Chemosis (Figure 7 . 1 2 ) , ophtha lmopleg ia , conges 
tion of the retinal vessels a n d disc o e d e m a . 

Posterior segment 

• Retinal vasculitis leading to either focal retinal 
infarcts or major vascular occlus ions is u n c o m 
m o n . 

• Anter ior i schaemic optic n e u r o p a t h y is u n c o m 
m o n (see F igure 3 . 1 1 ) . 

Ocular features 
A b o u t 30% of pat ients h a v e ocular invo lvement 
w h i c h m a y be either p r i m a r y or s e c o n d a r y to 
cont iguous spread from the paranasa l s inuses . 

Anterior segment 

• Per ipheral ulcerative keratitis is the m o s t 
serious complicat ion (see F igure 5 . 4 ) . 

• Necrot iz ing scleritis similar to that seen in 
r h e u m a t o i d arthritis is c o m m o n (see F igure 4 . 6 ) . 

• Conjunctivit is a n d episcleritis m a y also occur . 

Figure 7.12 Orbital inflammation in Wegener's 
granulomatosis 
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Crohn^s disease 
Definition 
Crohn' s disease (regional ileitis) is a n idiopathic , 
chronic , re lapsing disease character ized by multi
focal non-caseat ing g r a n u l o m a t o u s inf lammation 
of the bowel w h i c h is characterist ical ly t ransmura l . 
T h e preva lence of H L A - B 2 7 is h igh in pat ients 
wi th C r o h n ' s disease , particularly w h e n it is 
assoc iated with arthritis . 

Systemic features 
Gastrointestinal 

Invo lvement of the small bowel a n d the terminal 
i leum is m o s t typically e n c o u n t e r e d . Perirectal 
compl icat ions such as fistulae, abscesses a n d 
fissures are also c o m m o n . O t h e r parts of the 
gastrointest inal tract that m a y also be involved a r e 
the o r o p h a r y n x , o e s o p h a g u s , s t o m a c h a n d the 
j e junum. 

Extraintestinal 

These include low-grade fever, we ight loss, 
arthrit is , psoriasis , e r y t h e m a n o d o s u m , a n d liver 
a n d kidney disease. 

U n c o m m o n lesions are scleritis, keratitis, kerato
conjunct iv i t i s s icca , orbital p s e u d o t u m o u r , 
choroidit is , retinal vasculitis a n d optic neurit is . 

Ulcerative colitis 
Definition 
Ulcerat ive colitis is a n u n c o m m o n , idiopathic , 
chron ic , re laps ing disease involving the r e c t u m 
a n d ex tend ing for a variable d is tance proximal ly , 
occas ional ly to involve the entire colon. T h e 
d isease is character ized by diffuse surface u lcera
tion of the g u t m u c o s a wi th the d e v e l o p m e n t of 
c r y p t abscesses a n d pseudopo lypos i s . F e m a l e s a r e 
affected m o r e c o m m o n l y t h a n males . 

Systemic features 
Gastrointestinal 

Presenta t ion is usual ly dur ing the s e c o n d a n d 
third d e c a d e s wi th b loody d iarrhoea , a n a e m i a , 
w e i g h t loss, fever, abdomina l c r a m p i n g pain , a n d 
n o c t u r n a l pass ing of small a m o u n t s of b lood a n d 
m u c u s . Pat ients wi th long-s tanding disease are at 
increased risk of deve loping c a r c i n o m a of the 
co lon. 

Ocular features 
A b o u t 5% of cases h a v e a variety of usual ly 
innocuous eye lesions. 

• Conjunctivit is a n d anter ior uveitis are the m o s t 
c o m m o n . 

Extraintestinal 

T h e s e include e r y t h e m a n o d o s u m , liver disease 
a n d arthrit is . T h e latter m a y affect either the large 
per iphera l joints or it m a y be sarcoiliitis. Pat ients 
w i th arthrit is h a v e a n increased preva lence of 
H L A - B 2 7 . 
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Ocular features 

Whipple's disease 
Definition 
Whipple 's disease is a very rare , idiopathic, 
mul t i sys tem disorder character ized by intestinal 
malabsorpt ion a n d s teatorrhoea . It affects males 
m o r e c o m m o n l y than females. T h e diagnosis is 
usual ly m a d e by jejunal b iopsy which d e m o n 
strates the presence of PAS-posit ive intracellular 
g r a n u l e s in m a c r o p h a g e s ( P A S = per iod ic 
acid-Schif f ) . 

Systemic features 
Gastrointestinal 

Presentat ion is typically in the fifth d e c a d e with 
d iarrhoea , abdominal pain , fever a n d we ight loss. 

Familial polyposis coli 

Definition 
Familial polyposis coli is a rare dominant ly 
inheri ted condit ion character ized by multiple 
po lyps of the colon. 

Systemic features 

H u n d r e d s a n d s o m e t i m e s t h o u s a n d s of a d e n o m a 
tous po lyps are present t h r o u g h o u t the entire 
co lon (Figure 8 . 1 ) . T h e po lyps s tart to deve lop in 
ado le scence a n d virtually all pat ients deve lop 
c a r c i n o m a of the colon by the age of 5 0 . A total 
c o l e c t o m y should therefore be carried out early in 
adul t life in affected pe r sons . B e c a u s e of the 
d o m i n a n t inheri tance pa t t ern , a n intensive survey 

Extraintestinal 

T h e s e i n c l u d e a r t h r a l g i a , h y p e r m e l a n o s i s , 
per ipheral l y m p h a d e n o p a t h y , a n d occasional ly 
neurological lesions a n d hear t m u r m u r s . 

Figure 8.1 Familial polyposis coli Figure 8.2 Hypertrophy of the retinal pigment 
epithelium in familial polyposis coli 

Ocular features 
• A c u t e anterior uveitis occurs in s o m e pat ients 

a n d the attacks m a y be synchronized with 
exacerbat ion of colitis. Pat ients with assoc iated 
sacroiliitis are at increased risk of deve loping 
uveitis. 

• Optic papilHtis is rare . 

• C h r o n i c anter ior uveitis. 
• Vitritis. 
• Diffuse chorioretinit is . 

T r e a t m e n t with antibiotics is beneficial for bo th the 
sys temic a n d ocular lesions. 
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of family m e m b e r s m u s t be c o n d u c t e d . Unfor tun
ately there is n o p h e n o t y p e biochemical abnormal 
ity or serological m a r k e r that indicates w h e t h e r a 
family m e m b e r will be affected by the disease . 

Ocular features 

Patients wi th polyposis coli frequently s h o w 
patches of congenital h y p e r t r o p h y of the retinal 
p i g m e n t epithel ium (Figure 8 . 2 ) . T h e p r e s e n c e of 
this condit ion in family m e m b e r s should a r o u s e 
suspicion that the pat ient is a t risk of polyposis 
coh. 
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Acquired immune deficiency 
syndrome 

Definition 
T h e a c q u i r e d i m m u n e def ic iency s y n d r o m e 
(AIDS) is defined as the o c c u r r e n c e of opportuni s 
tic infections, Kaposi 's s a r c o m a (or o ther neopla
sia) or bo th in pat ients w h o are not i m m u n o c o m 
p r o m i s e d as a result of s o m e o ther cause s u c h as 
leukaemia or i m m u n o s u p p r e s s i v e therapy . T h e 
causat ive p a t h o g e n of AIDS is the h u m a n im
munodef ic iency virus (HIV) w h i c h is t ransmit ted 
predominant ly by sexual intercourse . H o m o s e x u a l 
m e n are m o r e c o m m o n l y infected t h a n he terosex
uals . T h e virus m a y also be transmit ted via 
c o n t a m i n a t e d blood to haemophi l iacs a n d also to 
in travenous d r u g abusers by the shar ing of 
syr inges . Pat ients can be HIV posit ive a n d 
infective s o m e years before they deve lop AIDS. 
T h e disease is invariably fatal. 

• Fungi: cryptococcos i s a n d oesophagea l candi
diasis. 

• Bacteria: atypical mycobacter ia a n d extrapul 
m o n a r y tuberculosis . 

Neoplasia 

• Kaposi ' s s a r c o m a is a multifocal n e o p l a s m of 
vascu lar origin that c a n p r e s e n t in a n atypically 
aggress ive form in AIDS pat ients . The t u m o u r 
m a y affect the skin (Figure 9 . 1 ) , m u c o u s 
m e m b r a n e s a n d inside visceral o r g a n s . 

• L y m p h o m a s . 

Systemic features 
Opportunistic infections 

In the U K , AIDS patients will h a v e o n e of the 
f o l l o w i n g d i s e a s e s c a t e g o r i z e d b y m i c r o 
o r g a n i s m s . 

• Protozoa: Pneumocystis carinii p n e u m o n i a or 
d isseminated disease, toxoplasmos is a n d c r y p -
tosporidiosis . 

• Viruses: c y t o m e g a l o v i r u s ( C M V ) ret in i t i s , 
pneumoni t i s a n d colitis, a n d persistent ly inva
sive lesions d u e to herpes s implex. 

Figure 9.1 Cutaneous Kaposi's sarcoma (courtesy of Mr 
R. Marsh) 
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Ocular features 

Ocular complicat ions eventual ly affect about 7 5 % 
of pat ients wi th AIDS. 

Kaposi's sarcoma 

T h e conjunct iva a n d eyelids m a y be the earliest 
sites for the t u m o u r . 

• Conjunct ival Kaposi 's s a r c o m a a p p e a r s as a 
bright red m a s s , m o s t frequently in the lower 
fornix. Very early lesions m a y be mis taken for a 
subconjunct ival h a e m o r r h a g e (see F igure 1 1 . 2 ) . 

• Eyel id Kaposi 's s a r c o m a a p p e a r s as an e levated, 
n o n - t e n d e r purp le nodule . 

Herpes zoster ophthalmicus 

Severe invo lvement by h e r p e s zos ter ophtha lmi 
cus c a n somet imes be the present ing manifesta
tion of AIDS (Figure 9 . 2 ) . T h e anter ior uveitis 
assoc iated with h e r p e s zos ter t ends to be severe 
a n d pro longed . H e r p e s zos ter affecting o ther par t s 
of the b o d y is also very c o m m o n . 

CMV retinitis 

C M V retinitis is the m o s t frequent opportunis t ic 
infection involving the eye in AIDS. It occurs in u p 
to 4 5 % of cases dur ing the a v e r a g e 2 0 - m o n t h 
c o u r s e of survival of t h e A I D S patient . T h e retinitis 
is frequently bilateral a n d , if u n t r e a t e d , often leads 
to bl indness . T h e a p p e a r a n c e of C M V retinitis is a 
s ign of sys temic C M V infection a n d signifies 
p r o f o u n d suppress ion of i m m u n i t y a n d a g r a v e 
p r o g n o s i s for life - m o s t pat ients a r e d e a d within a 
few m o n t h s . T h e clinical a p p e a r a n c e of C M V 
retinitis is variable . 

• C o t t o n - w o o l spots , identical to those seen in 
h y p e r t e n s i o n a n d diabetes , are frequently the 
initial les ions (see F igure 1 .13) . T h e y a r e usual ly 
trans ient a n d resolve over a per iod of 4 - 6 
w e e k s . S o m e pat ients also deve lop scat tered 
ret inal n e r v e fibre h a e m o r r h a g e s , usual ly in the 
a b s e n c e of the co t ton-woo l spots . 

• Centra l retinitis is charac ter i zed by a d e n s e , 
whi te , we l l -demarcated a r e a of retinal necros is 
w h i c h frequently deve lops a long the vascu lar 
a r c a d e s (F igure 9 . 3 ) . Retinal h a e m o r r h a g e s m a y 
b e p r e s e n t e i ther within the a r e a of retinitis or 
a long its leading edge . 

• Per iphera l retinitis h a s a m o r e granular , less 
in tense , whi te a p p e a r a n c e a n d is less well 
d e m a r c a t e d (Figure 9 . 4 ) . It is m o r e c o m m o n 
t h a n the centra l type a l though in m a n y pat ients 
the t w o forms coexist . 

Figure 9.2 Very severe herpes zoster ophthalmicus Figure 9.3 Central CMV retinitis (courtesy of Mr R. 
Marsh) 
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Neuro-ophthalmic lesions 

Acquired syphilis 
Definition 
Acquired syphilis is a sexually acquired infection 
wi th the sp irochaete , Treponema pallidum. It is a 
sys temic disease which , w h e n untrea ted , has 
over t a n d cover t s tages . 

Systemic features 
Primary stage 

This typically deve lops 9 - 9 0 d a y s following 
e x p o s u r e a n d is character ized by a painless ulcer 
( chancre ) a t the site of infection wi th assoc iated 

Figure 9.4 Peripheral CMV retinitis (courtesy of Mr D. 
Spalton) 

Figure 9.5 Extensive CMV retinitis (courtesy of Mr R. 
Marsh) 

• Intracranial infection by p a t h o g e n s such as 
Cryptococcus neoformans a n d Toxoplasma gondii 
m a y cause ocular m o t o r n e r v e palsies, pupil lary 
abnormal i t ies , visual field defects a n d optic 
n e u r o p a t h y . 

• HIV m a y c a u s e an e n c e p h a l o p a t h y with p r o 
gress ive dement ia . 

Irrespect ive of w h e t h e r the retinitis s tarts central ly 
or in the per iphery , it spreads slowly a n d 
relentlessly a long the course of the blood vessels 
(Figure 9 .5 ) a n d leads to retinal a t r o p h y a n d , 
occasional ly , also to invo lvement of the optic 
n e r v e head . 

Treatment of CMV retinitis 

• Ganciclovir (d ihydroxypropoxymethy lguan ine ) 
is present ly first-line therapy . It is g iven 
intravenous ly 5 m g / k g twice daily for 1 0 - 2 0 
d ays . T h e r e is a h igh risk of bone m a r r o w 
suppress ion a n d care is necessary w h e n o ther 
mye losuppress ive therapy is being given, e.g. 
z idovudine (AZT) . Intra vitreal ganciclovir c a n 
b e u s e d if systemic therapy h a s failed. 

• F o s c a r n e t (phosphonoformate ) is active against 
all herpes v iruses a n d can also be used to treat 
C M V retinitis. 

Miscellaneous retinitides 

• Toxoplasmos i s (see F igure 1 .11) . 
• Candidiasis . 
• H e r p e s s implex. 
• Atypical mycobacter ia . 

T h e y all require t rea tment with the appropr ia te 
antimicrobial agent . 



regional l y m p h a d e n o p a t h y . T h e ulcer heals spon
taneous ly dur ing w h i c h t ime h a e m a t o g e n o u s 
spread has occurred leading to the s e c o n d a r y 
s tage . 

Secondary stage 

The majority of the signs of s e c o n d a r y syphihs 
a p p e a r within the e ighth w e e k of infection 
a l though there m a y be considerable delay. 

• M u c o c u t a n e o u s invo lvement is usually the 
present ing feature. A macular , papular or 
mixed skin rash characterist ical ly involving the 
pa lms a n d soles is c o m m o n . W h e r e the rash 
involves w a r m , mois t areas such as the perianal 
region, the rash deve lops a w a r t y a p p e a r a n c e 
( condy lomata lata) . M u c o u s p a t c h e s (snailtrack 
ulcers) m a y deve lop in the m o u t h a n d else
w h e r e . Occasional ly the rash involves the 
eyelids a n d leaves a residual p a t c h y skin 
dep igmentat ion a n d alopecia of the eye lashes 
a n d eyebrows (madaros i s ) . P a t c h y alopecia of 
the scalp also occurs . 

• Systemic invo lvement m a y c a u s e malaise , fev
er , general ized l y m p h a d e n o p a t h y , meningit is , 
nephrit is a n d hepatit is . 

Latent stage 

This follows resolution of s e c o n d a r y syphilis a n d 
c a n be detec ted only by serological tests . 

Tertiary (late) stage 

A b o u t 3 0 % of u n t r e a t e d pat ients will p r o g r e s s to 
the tert iary s tage within 5 - 3 0 years . H o w e v e r , 
s o m e pat ients with tert iary syphilis h a v e n o 
m e m o r y of p r i m a r y or s e c o n d a r y s tages , a n d in 
s o m e the signs m a y h a v e b e e n s u p p r e s s e d by 
antibiotics. T h e basic pathological lesion of tert iary 
syphilis is an area of t issue necros is called a 
g u m m a , result ing from ischaemia , d u e to a n 
obliterative endarterit is . 

T h e main types of tert iary syphilis are: 

• Cardiovascular giving rise to aortitis. 
• Neurosyphi l i s w h i c h causes tabes dorsal is or 

general paralysis of the insane (GPI) . 
• Benign late syphilis character ized by g u m m a t a 

in tissues o ther than the cardiovascular s y s t e m 
a n d C N S . 
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Syphilis and AIDS 

Pat ients at risk from AIDS are also at risk from 
o t h e r sexual ly t ransmi t ted diseases , like syphilis, 
so that the t w o condit ions m a y coexist . It a p p e a r s 
that c o n c o m i t a n t HIV infection m a y alter the 
natura l c o u r s e of syphilis, r ender ing the disease 
m o r e aggress ive wi th unusua l manifestat ions . All 
pat ients wi th A I D S should therefore also be tested 
for syphihs a n d vice versa . 

Diagnostic tests 

VDRL (venereal disease research laboratory) This 
is a non-specif ic reagin test w h i c h is useful for 
screening . If posit ive, o n e of the m o r e specific 
tests be low should be p e r f o r m e d . T h e V D R L 
b e c o m e s posit ive short ly after the d e v e l o p m e n t of 
the p r i m a r y c h a n c r e a n d b e c o m e s negat ive after 
a d e q u a t e t rea tment . If it fails to d o so, the c o u r s e 
of antibiotics m a y h a v e b e e n only partially 
effective or pat ient compl iance w a s poor . F u r t h e r 
t h e r a p y should therefore be advised . 

MHA-TP and TPHA (haemagglutination tests for 
Treponema pallidum) These a r e useful specific 
tests for t r e p o n e m a l ant ibody but m a y be negat ive 
in early p r i m a r y syphilis. T h e y m a y also be 
posi t ive in y a w s . 

FTA-ABS (fluorescent treponemal antibody 
absorption) This is a specific test to detect 
a n t i t r e p o n e m a l antibodies . O n c e posit ive it r e 
m a i n s posit ive t h r o u g h o u t the patient's Ufe de
spite t r e a t m e n t . H o w e v e r , the test is no t titratable 
a n d is r e a d as: react ive , weakly react ive or 
non-reac t ive . 

Per forming the V D R L a n d T P H A is a n a d e q u a t e 
s c r e e n in m o s t cases . 

Dark ground microscopic examination This is 
p e r f o r m e d o n a c h a n c r e or m u c o c u t a n e o u s lesion 
for the p r e s e n c e of a sp irochaete . 

Ocular features 
O c u l a r syphilis is rare a n d there are n o p a t h o g n o 
m o n i c s igns. E y e invo lvement typically occurs 
dur ing the s e c o n d a r y or tert iary s tages . 
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External 

Occasional ly external features include: (1) scleritis, 
(2) interstitial keratitis a n d (3) madaros i s . 

Anterior uveitis 

This occurs in about 4% of pat ients wi th secon
d a r y syphilis a n d is usually assoc iated wi th the 
roseolar skin rash . Initially the uveitis is acute a n d 
unilateral . If untrea ted the fellow eye frequently 
b e c o m e s affected a n d the intraocular inf lammation 
b e c o m e s chronic . 

Treatment of ocular syphilis 
• T h e pat ient should h a v e a lumbar p u n c t u r e to 

conf irm neurosyphi l i s . If negat ive treat wi th 
a q u e o u s proca ine penicillin G 6 0 0 0 0 0 units ( 0 . 6 
mega-un i t s ) intramuscular ly daily for 15 days . 

• If the C S F is a b n o r m a l 12 mega-uni t s of 
penicillin G should be given intravenous ly for 
10 days . 

Penicillin-sensitive pat ients c a n be treated wi th 
tetracycl ine 5 0 0 m g four times a d a y for 3 0 days . 

Choroiditis 

• Multifocal choroiditis is the m o s t c o m m o n type 
a n d occurs typically during the late s e c o n d a r y 
s tage . Act ive choroiditis is character ized by 
multiple grey-yel low lesions w h i c h are associ
a t e d with a vitritis. Hea led lesions a p p e a r as 
areas of chorioret inal a t r o p h y associated with 
hyperp igmenta t ion (see F igure 1 .12) . 

• Unifocal choroiditis is less c o m m o n a n d is 
frequently bilateral. It is character ized by a n 
inf lammatory focus near the disc (juxtapapil lary 
choroiditis) or at the m a c u l a (central choroidi
tis). 

Congenital syphilis 

Systemic features 

T h e classic Hutch inson ' s triad of congenita l 
syphilis is: 

• Interstitial keratitis. 
• Deafness . 
• Typical c h a n g e s of the teeth. 

O t h e r s t igmata include: (1) r h a g a d e s , (2) sabre 
shin, (3) saddle n o s e a n d (4) Glutton's joints. 

Neuroretinitis 

This consists of p r i m a r y invo lvement of the ret ina 
a n d optic nerve , a n d is independent of choroidal 
inf lammation. It occurs usually dur ing the secon
d a r y s tage a n d m a y be assoc iated with meningit is . 
Unless treated , the retinal blood vessels b e c o m e 
rep laced by whi te s trands , the optic disc b e c o m e s 
atrophic a n d areas of hyperp igmenta t ion deve lop 
(Figure 9 . 6 ) . 

NeurO'Ophthalntic lesions 

Patients wi th neurosyphil is m a y develop: 

• Pupil lary abnormalit ies such as Argyl l Robert 
son pupils . 

• Ocular m o t o r palsies of the third a n d sixth 
cranial nerves (see C h a p t e r 6 ) . 

• Visual field defects d u e to g u m m a t o u s involve
m e n t of the brain. 

Figure 9.6 Optic atrophy and vascular attenuation due to 
old syphilitic retinitis 
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Chlamydial oculogeiiital 
infection 
Definition 

Chlamydia l oculogenital infection is a sexually 
transmit ted disease caused by serotypes D - K of 
the organ i sm Chlamydia trachomatis. Current ly , it is 
the m o s t c o m m o n sexually transmit ted disease in 
the U K a n d U S A . It typically affects y o u n g adults 
dur ing their sexually act ive years . 

Systemic features 
• In m e n chlamydial infection is the m o s t 

c o m m o n cause of both 'non-specific urethrit is ' 

Ocular features 

In adults 

• Conjunctivit is is usual ly bilateral, subacute a n d 
assoc ia ted wi th a m u c o p u r u l e n t d i scharge a n d 
follicles in the fornices (Figure 9 . 7 ) . 

• Epithelial keratitis of the u p p e r c o r n e a is the 
m o s t frequent cornea l finding a l though marg in 
al infiltrates (Figure 9 .8 ) a n d a m i c r o p a n n u s 
m a y also occur . 

In infants 

C h l a m y d i a is a c o m m o n c a u s e of neonata l 
conjunctivit is (ophtha lmia n e o n a t o r u m ) as a result 
of transfer of the o r g a n i s m from the m o t h e r ' s birth 
canal . T h e eye infection t)φical ly deve lops be
t w e e n the fifth a n d fourteenth d a y after birth. 

Figure 9.7 Chlamydial conjunctivitis with follicles in 
inferior fornix 

Figure 9.8 Superior marginal infiltrates in chlamydial 
keratitis 

( N S U ) a n d 'non-gonococca l urethrit is ' ( N G U ) . It 
m a y also c a u s e epididymitis , proctit is a n d it 
m a y act as a tr igger for Reiter's disease (see 
C h a p t e r 4 ) . 
In w o m e n chlamydia l infection m a y cause 
abacterial pyur ia , cervicitis, proctit is , salping
itis, peritonitis a n d perihepatit is ( F i t z - H u g h -
Curt i s s y n d r o m e ) . Chron ic salpingitis m a y 
resul t in infertility. 

T h e t w o ocular manifestat ions are: 

1. Interstitial keratitis. 
2 . Ret inopathy: 

(a) finely p i g m e n t e d peripheral 'salt a n d p e p 
per ' type w h i c h is usually non-progress ive 
a n d benign; 

(b) similar to retinitis p igmentosa . 
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Gonorrhoea 
G o n o r r h o e a is n o w a very rare cause of conjunc
tivitis. The infection is typically acute , severe a n d 
assoc iated with a purulent d ischarge (Figure 9 . 9 ) . 
P r o m p t diagnosis a n d t rea tment is essential 
b e c a u s e it m a y lead to corneal ulcerat ion a n d 
perforat ion. The t rea tment is with in travenous 
a q u e o u s penicillin G 10 mega-uni t s a d a y for 5 
days . 
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Figure 9.9 Severe gonococcal conjunctivitis with a 
purulent discharge 

Treatment 
Adult infection 

1. Topical tetracycl ine o intment four t imes a d a y 
for 6 weeks . 

2 . Systemic t rea tment can be with o n e of the 
following reg imens: 
(a) oral oxytracycl ine or ery thromyc in 2 5 0 m g 

four t imes a d a y for 6 weeks or 5 0 0 m g four 
t imes a day for 1 - 2 weeks; 

(b) oral doxycycl ine 3 0 0 m g weekly for 3 weeks 
or 100 m g daily for 2 weeks . 

Infantile infection 

• Topical tetracycl ine. 
• Systemic ery thromyc in 5 0 mg/kg in four divided 

dose s before feeds for 2 weeks , or 3 w e e k s if 
there is associated chlamydial pneumoni t i s . 
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Cicatricial pemphigoid 

Definition 
Cicatricial pemphigo id is a r a r e , idiopathic, c h r o 
nic, progress ive , a u t o i m m u n e disease character 
ized by recurrent sub-basal bhsters of the skin a n d 
m u c o u s m e m b r a n e s . It affects w o m e n m o r e 
c o m m o n l y than m e n . Immunof luorescence s h o w s 
IgG a n d C 3 a long the b a s e m e n t m e m b r a n e a n d 
IgA deposit ion is somet imes observed. 

Systemic features 
Presentation is typically dur ing late middle age . 

Skin 

Skin lesions occur in about 2 5 % of pat ients a n d are 
of t w o types: 

1. General ized bullous erupt ion , similar to p e m 
phigoid but of shorter durat ion (Figure 1 0 . 1 ) . 

2 . Local ized e r y t h e m a t o u s plaques wi th recurrent 
vesicles a n d bullae affecting the scalp a n d skin 
n e a r the affected m u c o u s m e m b r a n e s . T h e 
lesions heal to leave s m o o t h a trophic scars . 

Mucous membranes 

T h e oral m u c o s a is affected in 8 0 % of cases . The 
m u c o u s m e m b r a n e s of the nose , larynx, o e s o p h a 
g u s , a n u s a n d vagina can also be involved. The 
s u b m u c o s a l blisters lead to eros ions w h i c h m a y 
heal a n d leave scars a n d str ictures . 

Treatment 
• Topical s teroids a lone m a y control localized 

skin lesions. 
• Sys temic steroids a n d azath iopr ine m a y be 

required for w i d e s p r e a d disease . 
• D a p s o n e m a y also be effective. 

Figure 10.1 Bullous skin eruption in cicatricial 
pemphigoid 

Ocular features 
Essent ia l shr inkage of the conjunct iva is a c o m 
m o n a n d potential ly v e r y serious complicat ion. 
A l t h o u g h invo lvement is a lways bilateral the 
d isease is frequently a symmetr i ca l with r e g a r d to 
t ime of onse t , severity a n d rate of progress ion . 

117 
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Signs 

In chronological order: 

• Subacute papil lary conjunctivitis assoc iated 
wi th a m u c o i d d ischarge is the present ing 
feature. 

• Subconjunct ival bullae form a n d , on burst ing, 
g ive rise to conjunctival ulcerat ion a n d the 
format ion of p s e u d o m e m b r a n e s . 

• Heal ing is associated with chronic inf lamma
tion, subepithelial fibrosis a n d conjunctival 
shrinkage. 

Complications 

• Dry eye due to fibrous occlusion of the ductules 
of the lacrimal a n d acces sory lacrimal g lands , as 
well as destruct ion of mucin-secret ing conjunc
tival goblet cells. 

• Symblepharon is a serious complicat ion in 
w h i c h adhes ions form b e t w e e n the palpebral 
a n d bulbar conjunct iva (Figure 1 0 . 2 ) . 

• Ankylob lepharon in which adhes ions form at 
the outer canthi b e t w e e n the u p p e r a n d lower 
eyelids. 

• Eyelid deformities such as entropion ( inturning 
o f e y e l i d s ) a n d t r i c h i a s i s ( i n t u r n i n g o f 
eye lashes) . 

• Cornea l scarring s econdary to ulceration, infec
tion a n d vascularizat ion m a y lead to bl indness 
(Figure 10 .3 ) . 

Treatment 

Stevens-Johnson syndrome 
(severe bullous erythema 
multiforme) 
Definitions 
• S t e v e n s - J o h n s o n s y n d r o m e is a severe m u c o c u 

t a n e o u s disease c a u s e d by a hypersensi t iv i ty 
react ion to v iruses , bacteria a n d d r u g s such as 
s u l p h o n a m i d e s . In only 5 0 % of cases is a c a u s e 
found, h e r p e s s implex a n d m y c o p l a s m a infec
tions being the m o s t c o m m o n aetiological 
agent s . 

• E r y t h e m a mult i forme is a milder condit ion 
present ing with per ipheral lesions. T h e m u c o u s 
m e m b r a n e s m a y or m a y not be affected. 

Systemic features 
Presentation 

This is at a n y a g e wi th malaise , fever, sore m o u t h 
a n d possibly c o u g h a n d arthralgia w h i c h m a y last 
for u p to 14 days . 

Figure 10.2 Symblepharon in ocular cicatricial 
pemphigoid 

Figure 10.3 Severe corneal scarring in ocular cicatricial 
pemphigoid 

• Systemic t r e a t m e n t is the s a m e as for the skin 
a n d m u c o u s m e m b r a n e lesions. 

• Loca l t r e a t m e n t includes steroids dur ing the 
a c u t e p h a s e , artificial tears a n d s u r g e r y for 
s evere s tructural compl icat ions . 
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Signs 

In chronological order these are: 

• T h e oral m u c o s a is a lways involved. Bullae 
p r o d u c e eros ions which , on the lips, lead to 
h a e m o r r h a g i c crust ing (Figure 1 0 . 4 ) . 

• S y m m e t r i c a l , e r y t h e m a t o u s m a c u l o p a p u l e s , 
s o m e of which deve lop into the target lesions 
(Figure 1 0 . 5 ) . 

• Vesiculobullous lesions which m a y b e c o m e 
h a e m o r r h a g i c . 

• Heal ing occurs over 1 - 4 weeks a n d scarr ing 
m a y occur . 

The disease m a y r e c u r if the pat ient is r e - exposed 
to the inciting agent . 

Treatment 
Systemic steroids m a y be neces sary in severe 
cases . 
Acyc lov ir is u s e d if h e φ e s s implex is suspec ted 
as t h e causat ive agent . 

Ocular features 
Signs 

T h e conjunct iva is involved in 9 0 % of cases . T h e 
s igns in chronological order are: 

• M u c o p u r u l e n t papil lary conjunctivit is (Figure 
1 0 . 6 ) . 

• Foca l r e d conjunct ival infarcts form in i schaemic 
a r e a s of the conjunct iva . 

• Ye l low-white conjunct ival m e m b r a n e s form, 
w h i c h , o n s h e d d i n g , l eave focal fibrotic 
p a t c h e s . 

Ear ly t r e a t m e n t wi th topical s teroids m a y be 
beneficial. 

Fig^lre 10.4 Haemorrhage crusting of lips in 
Stevens-Johnson syndrome 

Complications 

• Conjunct iva l fibrosis a n d keratinization. 
• Scarr ing of the eyelids. 
• A b e r r a n t eye lashes at the open ings of the 

m e i b o m i a n g l a n d ori f ices ( a c q u i r e d dis -
tichiasis). 

• C o r n e a l scarring. 

Figure 10.5 Skin lesions in Stevens-Johnson syndrome Figure 10.6 Severe conjunctivitis in Stevens-Johnson 
syndrome 
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Systemic features 
Skin 

The skin lesions consist of small yel low papules 
a r r a n g e d in a linear or reticulate pat tern in 
plaques , w h i c h are m o s t frequently found o n the 
neck, antecubital fossae, axillae (Figure 1 0 . 7 ) , 
gro ins a n d the paraumbil ical region. T h e affected 
areas of skin are loose a n d h a v e a 'chicken-skin' 
a p p e a r a n c e (Figure 1 0 . 8 ) . 

Cardiovascular system 

Cardiovascular disease d u e to acce lerated a thero 
sclerosis is c o m m o n a n d m a y be assoc iated with 
the following: 

• Hyper tens ion d u e to renovascu lar disease. 
• P r e m a t u r e c o r o n a r y ar tery disease . 
• Per ipheral vascular disease wi th arterial calcifi

cat ion a n d reduct ion of per ipheral pulses a n d 
e v e n occlusion. 

• Mitral i n c o m p e t e n c e . 

Miscellaneous 

• H a e m o r r h a g e from the gastrointest inal tract 
m a y occur within the first d e c a d e of life a n d be 
life threatening . 

• H a e m o r r h a g e from the geni tour inary t iact . 

Ocular features 

T h e typical ocular findings in pat ients with 
p s e u d o x a n t h o m a e last icum are angioid s treaks . 
T h e triad of p s e u d o x a n t h o m a e last icum, vascular 
abnormal i t ies a n d angioid streaks is k n o w n as the 
G r ö n b l a d - S t r a n d b e r g s y n d r o m e . A p p r o x i m a t e l y 
8 5 % of pat ients with p s e u d o x a n t h o m a elast icum 
h a v e angioid streaks a n d , converse ly , approx i 
mate ly 5 0 % of pat ients wi th angioid streaks h a v e 
p s e u d o x a n t h o m a elast icum. 

Figure 10.7 Pseudoxanthoma elasticum of the axilla 
(courtesy of Dr R. Winter) 

Figure 10.8 'Chicken skin' appearance in 
pseudoxanthoma elasticum 

Pseudoxanthoma elasticum 
Definition 
P s e u d o x a n t h o m a elast icum is an u n c o m m o n , 
inherited, general ized disorder of connect ive 
t issue. T h e r e a r e four main types of which t w o a r e 
d o m i n a n t a n d t w o recess ive . 
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Angioid streaks are caused by a b n o r m a l elastic 
t issue in Bruch's m e m b r a n e . Clinically they 
a p p e a r as l inear grey or dark-red streaks with 
irregular edges w h i c h lie be ne a th the n o r m a l 
retinal vessels (Figure 1 0 . 9 ) . The streaks in tercom
m u n i c a t e in a ring-like fashion a r o u n d the optic 
disc a n d then radiate as irregular radial lines. 
Assoc ia ted findings in eyes with angioid streaks 
include: 

• 'Peau d'orange' or ' leopard skin spott ing' 
c h a n g e s consist ing of speckled, yel lowish mot 
tling of the poster ior pole w h i c h is m o s t 
noticeable t empora l to the macu la . This finding 
is virtually p a t h o g n o m o n i c of p s e u d o x a n t h o m a 
elast icum a n d it m a y e v e n a n t e d a t e the a p p e a r 
a n c e of angioid streaks. 

• Opt ic disc d r u s e n (see F igure 6 . 4 5 ) . 
• P e r i p a p i l l a r y c h o r i o r e t i n a l a t r o p h y , focal 

per ipheral chorioret inal scars ( sa lmon spots) 
a n d reticular-like p i g m e n t a r y c lumping . 

Causes of visual loss 

Macular invo lvement is frequent after the a g e of 4 0 
years a n d m a y be d u e to foveal invo lvement by a 
streak, disciform scarr ing s e c o n d a r y to choroidal 
n e o v a s c u l a r i z a t i o n a n d t r a u m a t i c m a c u l a r 
h a e m o r r h a g e . 
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Atopic eczema 
Definition 
Atop ic e c z e m a (atopic dermati t i s ) is a c o m m o n 
idiopathic skin disease w h i c h typically affects 
t h o s e individuals wi th a persona l or family his tory 
of 'atopic' diseases s u c h as a s t h m a a n d allergic 
rhinitis. M o s t pat ients h a v e ra ised s e r u m levels of 
IgE a n d h a v e mult iple immedia te react ions on 
prick test ing to c o m m o n inhalant o r ingestant 
a l lergens . Atopic e c z e m a is m o s t c o m m o n in 
chi ldren, but it m a y persist or o c c u r for the first 
time in adu l thood . 

Skin lesions 
Signs 

T h e e c z e m a is typically flexural involving the 
neck , antecubital a n d popliteal fossae, ankles a n d 
wris ts . T h e r e m a y be m a r k e d facial invo lvement 
a n d in s o m e cases the condit ion b e c o m e s general 
ized. 

Treatment 

• Topical s teroids are the m a i n s t a y of t rea tment . 
T h e p o t e n c y of the appl icat ions d e p e n d s o n the 
a g e of the pat ient , anatomica l sites of involve
m e n t a n d the degree of lichenification. 

• Emol l ients are v e r y useful a n d s u p e r i m p o s e d 
infection m u s t also be treated . 

Figure 10.9 Angioid streaks (courtesy of Professor A .C. 
Bird) 

Ocular features 
Signs 

• C h r o n i c s t a p h y l o c o c c a l b lephari t i s (F igure 
1 0 . 1 0 ) a n d chronic conjunctivit is are c o m m o n . 

Other causes of angioid streaks 
• E h l e r s - D a n l o s s y n d r o m e (see C h a p t e r 14 ) . 
• Page t ' s d i sease is assoc iated wi th angioid 

s treaks in about 10% of cases . T h o s e wi th an 
early onse t of the disease a n d severe b o n e 
invo lvement are at part icular risk. 

• Sickle-cell d isease is v e r y rare ly assoc iated with 
angioid s treaks (see C h a p t e r 11) . 
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Acne rosacea 
Definition 
A c n e rosacea is a c o m m o n idiopathic skin d isorder 
affecting the convexit ies of the face. Pers is tent 
e r y t h e m a leads to telangiectasia, a n d papules a n d 
pustu les m a y be present . W h e n it o c c u r s , onset 
t ends to be in the third to fourth decade . 

Skin lesions 
• C h r o n i c h y p e r a e m i a of the face wh ich typically 

involves the cheeks , forehead a n d nose , a n d 
p r o d u c e s the 'rosaceal complexion' . F lushing of 
affected areas of skin m a y be precipi tated by 
alcohol , spicy foods, tea a n d coffee, or by 
c h a n g e s in ambient t e m p e r a t u r e . 

• O t h e r features include variable degrees of 
telangiectasia, papules , pustu les a n d hyper
trophic sebaceous g lands (Figure 1 0 . 1 2 ) . 

• R h i n o p h y m a is the m o s t a d v a n c e d form of the 
disease . 

Figure 10.10 Staphylococcal blepharitis in patient with 
atopic eczema 

Treatment 
• Ora l tetracycl ine r e d u c e s the n u m b e r of papules 

a n d pustules . T h e initial dose is 2 5 0 m g four 
t imes a d a y for 1 m o n t h followed by 2 5 0 m g for 
at least 6 m o n t h s (or twice a d a y t h r o u g h o u t ) . 

Figure 10.11 Bulging of the left lower eyelid due to 
keratoconus (Munson's sign) 

Figure 10.12 Hypertrophied sebaceous glands in severe 
acne rosacea 

• Cornea l scarring a n d neovascularizat ion is 
u n c o m m o n but it is the m o s t frequent cause of 
visual morbidity. 

• Poster ior subcapsular cataracts are rare . 
• Conical cornea (keratoconus) is also rare (Figure 

1 0 . 1 1 ) . 

Treatment 

• Eyelid hygiene , in the form of regular lid scrubs 
us ing a cot ton b u d d ipped in a diluted solution 
of baby s h a m p o o , is used to control the 
blepharitis . 

• Topical steroids are the mains tay of t rea tment of 
conjunctivit is a n d keratitis, a l though topical 
sod ium cromoglyca te m a y also be useful. 
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T h e antibiotic should be taken before meal s but 
should not be g iven to p r e g n a n t w o m e n 
because of the risk of inducing discolourat ion of 
teeth in the offspring. The therapeut ic effect of 
tetracycl ine does no t a p p e a r to be re lated to its 
antibacterial act ion. 
Topical metronidazo le is also useful. 
A v o i d a n c e of precipitat ing factors is helpful in 
reduc ing the severity of e r y t h e m a . 

Ocular features 
Ocular complicat ions are c o m m o n a n d in s o m e 
pat ients they an tedate the skin lesions. 

Signs 

• Chron ic seborrhoeic blepharitis is very c o m 
m o n . 

• Recurrent styes a n d me ibomian cysts are also 
c o m m o n . 

• Peripheral keratitis is u n c o m m o n . It is char 
acter ized by per ipheral vascularizat ion especial
ly involving the inferotemporal a n d inferonasal 
q u a d r a n t s . V e r y rare ly severe general ized 
corneal scarring a n d perforat ion m a y occur . 

Treatment 

• Topical steroids are a very effective shor t - t erm 
m e a s u r e for keratitis, a l though long- term use 
m a y precipitate corneal melt ing. 

Sys temic tetracycl ine is v e r y useful for the 
ocu lar as well as the skin lesions. 

Albinism 
Definition 
Albinism is a t e r m appl ied to a g r o u p of rare 
genetical ly d e t e r m i n e d d isorders of the melanin 
p i g m e n t a r y s y s t e m character ized b y congenita l 
h y p o p i g m e n t a t i o n of hair , skin a n d eyes (oculocu
t a n e o u s albinism) or l imited to the eyes (ocular 
a lbinism). O c u l o c u t a n e o u s albinism is subdivided 
into the following t w o g r o u p s . 

Complete albinism 

T h e s e individuals a r e deficient in the e n z y m e 
tyros inase a n d are incapable of synthes iz ing 
melanin . T h e clinical features are: 

• B londe hair (Figure 1 0 . 1 3 ) a n d fair skin. 
• D i a p h a n o u s blue irides w h i c h are responsible 

for photophobia . 
• P e n d u l a r n y s t a g m u s a n d gross ly r e d u c e d visual 

acui ty d u e to lack of differentiation of the fovea 
a n d h y p o p i g m e n t a t i o n of the fundus (Figure 
1 0 . 1 4 ) . 

Figure 10.13 Fair hair in a child with complete 
albinism (courtesy of Dr R. Winter) 

Figure 10.14 Pale fundus in ocular albinism (courtesy of 
Professor A. Fielder) 
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tinal hemorrhage by arterial embolization and observa
tion of autosomal dominant inheritance. Johns Hopkins 
Medical Journal, 147 (4), 168-173 

G R A N D , M.G., ISSERMAN, M.J. and MILLER, C.W. (1987) 
Angioid streaks associated with pseudoxanthoma 
elasticum in a 13-year-old patient. Ophthalmology, 94, 
197-200 

JAY, B.s. and CARROLL, W . (1980) Albinism. Transactions of 
the Ophthalmological Society of the United Kingdom, 100, 
467-471 

K i N N E A R, P.E., JAY, B. and w i T K O P , C.J. (1985) Albinism. 
Survey of Ophthalmology, 30, 75-101 

LEBWOHL, M.G., DISTEFANO, D., PRIOLEAU, P.G. et al. (1982) 
Pseudoxanthoma elasticum and mitral valve prolapse. 
New England Journal of Medicine, 307 (4), 228-231 

M C D O N A L D , H.R., SCHÄTZ, Η. and AABERG, T.M. (1988) 
Reticular-like pigmentary patterns in pseudoxanthoma 
elasticum. Ophthalmology, 95, 306-311 

Incomplete albinism 
These individuals can synthes ize variable a m o u n t s 
of melanin a n d are referred to as tyros inase-
posit ive albinos. Their complex ion varies from 
v e r y fair to n o r m a l a n d their fundi s h o w a variable 
a m o u n t of hypopigmentat ion . 

Further reading 
B R O W N I N G, D . J . and P R O i A, A . D . (1986) Ocular rosacea. 

Survey of Ophthalmology, 31, 145-158 
C L A R K S O N, j . G . and A L T M A N, R . D . (1982) Angioid streaks. 

Survey of Ophthalmology, 26, 235-246 
C U N N I N G H A M, J . R . , L I P P M A N, S . M ., R E N I E, W . A . Ct uL (1980) 
Pseudoxanthoma elasticum: treatment of gastrointes
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Blood disorders 

Anaemias 
Definition 
T h e a n a e m i a s are a c o m m o n g r o u p of d isorders 
affecting the red blood cells, character ized by 
either a decrease in the n u m b e r of circulating r e d 
b lood cells or a decrease in the a m o u n t of 
haemoglob in in e a c h cell, or both. 

Systemic features 

T h e s y m p t o m s c o m m o n to all a n a e m i a s are fatigue 
a n d weakness . Pat ients with iron deficiency 
a n a e m i a m a y h a v e brittle nails, koi lonychia a n d a n 
atrophic tongue . 

r u p t u r e d b l o o d v e s s e l w i t h s u r r o u n d i n g 
h a e m o r r h a g e (Figure 1 1 . 1 ) . Roth's spots are also 
s e e n in i n f e c t i v e e n d o c a r d i t i s a n d t h e 
l eukaemias (see later) . 

• Retinal v e n o u s tortuosi ty m a y also be seen in 
a n a e m i c pat ients a n d s e e m s to be related to the 
r e d u c t i o n in h a e m a t o c r i t a n d sever i ty of 
a n a e m i a . 

Optic neuropathy 

Pat ients wi th severe pernic ious a n a e m i a m a y 
deve lop bilateral centrocaeca l s c o t o m a t a d u e to 
opt ic n e u r o p a t h y . Unless treated , p e r m a n e n t 

Ocular features 
Retinopathy 

A l t h o u g h retinal c h a n g e s in a n a e m i a are c o m m o n , 
they are usually innocuous a n d rarely of d iagnos
tic impor tance . T h e three m a i n findings are 
h a e m o r r h a g e s , cot ton-wool spots a n d v e n o u s 
tortuosity . 

• F l a m e d - s h a p e d h a e m o r r h g e s a n d cot ton-wool 
spots m a y occur in the absence of o ther 
haematologica l abnormaht ies . T h e durat ion a n d 
type of a n a e m i a d o not influence the o c c u r r e n c e 
of these changes , but w h e n anaemia coexists 
with thrombocytopen ia they are m o r e c o m m o n . 
In a n a e m i a the retinal h a e m o r r h a g e s m a y h a v e 
white centres (Roth's spots) w h i c h are t h o u g h t 
to represent a fibrin t h r o m b u s occ luding a 

Figure 11.1 Flame-shaped haemorrhages with pale 
centres (Roth's spots) in anaemia 

125 
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visual impa irment due to optic a t r o p h y m a y 
ensue . Pernic ious anaemia m a y also cause d e m e n 
tia, per ipheral n e u r o p a t h y a n d subacute combined 
degenerat ion of the spinal cord character ized by 
poster ior a n d lateral c o l u m n disease. 

Leukaemias 
Definition 
T h e leukaemias are a g r o u p of neoplast ic d isorders 
character ized by abnormal proliferation of whi te 
blood cells. 

Anterior segment 

Systemic features 
Acute leukaemias 

The acute leukaemias typically present with 
a n a e m i a , h a e m o r r h a g e a n d infection, as well as 
wi th infiltration of the l y m p h nodes , spleen a n d 
liver. 

• A c u t e lymphocyt ic leukaemia typically affects 
chi ldren. Wi th appropr ia te c h e m o t h e r a p y the 
cure rate is about 6 0 % . 

• A c u t e myeloid leukaemia occurs m o r e frequent
ly in adults a n d has a m u c h w o r s e prognos i s . 

Chronic leukaemias 

Chronic leukaemias typically affect the elderly a n d 
the presentat ion is usual ly m o r e v a g u e a n d 
gradua l (e .g. fatigue, we ight loss, infection). In 
s o m e cases the diagnosis is m a d e by c h a n c e . 
C h e m o t h e r a p y often does no t pro long survival 
a l though it m a y i m p r o v e the quality of life. 

Figure 11.2 Large subconjunctival haemorrhage 

Ocular features 
Ocular invo lvement is m o r e c o m m o n in the acute 
t h a n in chronic leukaemias . Virtually a n y or all of 
the ocular s tructures m a y be involved. It is, 
h o w e v e r , i m p o r t a n t to d i s t inguish p r i m a r y 
leukaemic infiltration, wh ich is r a r e , from the 
m o r e c o m m o n secondary c h a n g e s s u c h as those 
d u e to assoc iated anaemia , thrombocytopen ia , 
hyperviscos i ty , opportunist ic infections a n d the 
side effects of t rea tment (e .g. s teroid- induced 
ca tarac t s ) . Figure 11.3 Blood in the anterior chamber (hyphaema) 

Anter ior s e g m e n t disease is seen m o s t frequently 
in pat ients wi th acute lymphocyt i c leukaemia . It is 
r a r e in pat ients wi th acute myelo id leukaemia a n d 
v e r y r a r e in the chronic leukaemias . T h e m a i n 
features are: 

• Iritis a n d h y p o p y o n - the m o s t c o m m o n . 
• Iris thickening, either diffuse or nodular . 
• S p o n t a n e o u s subc onjunc t iva l h a e m o r r h a g e 

(Figure 1 1 . 2 ) . 
• S p o n t a n e o u s bleeding into the anter ior c h a m 

ber ( h y p h a e m a - F igure 1 1 . 3 ) . 
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Orbit variable disc o e d e m a a n d h a e m o r r h a g e (Figure 
1 1 . 4 ) . It is i m p o r t a n t to differentiate l eukaemic 
opt ic n e u r o p a t h y from papi l loedema d u e to raised 
intracranial p r e s s u r e s e c o n d a r y to meningea l 
infiltration. 

Hyperviscosity syndromes 
Definition 
Hyperv i scos i ty s y n d r o m e s are a d iverse g r o u p of 
r a r e d i sorders charac ter i zed by increased b lood 
viscosity d u e to o n e of the following: 

• Increased n u m b e r of r e d cells in po lycy thaemia 
r u b r a vera a n d s e c o n d a r y po lycy thaemia . 

• Increased n u m b e r of whi te cells in the chronic 
l eukaemias . 

• A b n o r m a l p l a s m a prote ins in W a l d e n s t r o m ' s 
macrog lobul inaemia a n d rarely in multiple 
m y e l o m a . 

Optic neuropathy 

Infiltration of the optic n e r v e typically o c c u r s in 
chi ldren with myelo id leukaemia a n d , unless 
p r o m p t l y treated by rad io therapy , the risk of 
bl indness is v e r y high. Disc invo lvement is 
character ized by a fluffy infiltrate assoc iated with 

Ocular features 
R e t i n a l f indings i n c l u d e v e n o u s d i la ta t ion , 
s e g m e n t a t i o n a n d tortuosi ty , a s well a s superficial 
a n d d e e p retinal h a e m o r r h a g e s , co t ton-wool spots 
(F igure 1 1 . 5 ) , retinal o e d e m a , retinal ve in occlu
s ion a n d disc o e d e m a . 

Figtire 11.4 Infiltration of optic disc in acute myeloid 
leukaemia 

Figiire 11.5 Flame-shaped haemorrhages and cotton
wool spots in polycythaemia rubra vera 

Orbital invo lvement is m o r e c o m m o n in acute 
t h a n in chronic leukaemias , a n d it occurs m o r e 
frequently in the lymphocyt ic then in the myelo id 
type . Orbital infiltration usually presents wi th 
painful proptos i s , lid o e d e m a a n d Chemosis. 

Retinopathy 

Retinal invo lvement is c o m m o n a n d is charac ter 
ized by the following: 

• V e n o u s tortuosi ty a n d dilatation a r e early 
changes . 

f F l a m e - s h a p e d h a e m o r r h a g e s are usually loc
a ted at the poster ior pole a n d Roth's spots m a y 
also be present . 

• Cot ton-woo l spots m a y be d u e to l eukaemic 
infiltration or assoc iated wi th a n a e m i a or 
hyperviscos i ty . 

• Per ipheral retinal neovascular izat ion is a n occa 
sional feature of chronic myelo id leukaemia . 
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5̂5 k m^^ ^ Sickle-cell disease 

%m^m4 Pathogenesis 
Sickling haemoglobinopath ies are d u e to the 

W # φ p r e s e n c e of one , or a combinat ion of, a b n o r m a l 
^ ^ % ® ^ ¿ haemoglob ins wh ich cause the red blood cells to 

a d o p t a n a n o m a l o u s shape u n d e r condit ions of 
hypox ia a n d acidosis (Figure 1 1 . 6 ) . Because these 

^# φ φ * ® * 0 * d e f o r m e d r e d b l o o d cells a r e m o r e rigid t h a n 
# W ^ * n o r m a l cells, t h e y m a y b e c o m e i m p a c t e d in, a n d 
^ Φ . ® ^^ÄÄ'" * ' ^ o b s t r u c t , s m a l l b l o o d v e s s e l s a n d c a u s e t i s s u e 

^' ^ ^ ^ .S^W-.:.... i s c h a e m i a w i t h a m a r k e d local i n c r e a s e i n a c i d o s i s 
Figure 11.6 B l o o d film in sickle-cell a n a e m i a s h o w i n g ^ ^ d h y p o x i a , a n d e v e n m o r e sickling, 
sickling of erythrocytes (courtesy of D r P. M a c k i e ) 

Figure 11.7 P r o g r e s s i o n of proliferative sickle-cell r e t i n o p a t h y 
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Non-proliferative retinopathy 

• A s y m p t o m a t i c lesions are v e n o u s tortuosity , 
a r e a s of per ipheral chorioret inal a t r o p h y (black 
sunburs t s ) , per ipheral pink superficial ( 'salmon 
patch ' ) retinal h a e m o r r h a g e s , per ipheral refrac
tive spots consist ing of haemos ider in deposi ts , 
'si lver-wiring' of per ipheral arterioles a n d , 
rare ly , angioid s treaks . 

• S y m p t o m a t i c lesions are c a u s e d by vascular 
occ lus ions . 

Non-retinal manifestations 

• Conjunct iva l isolated c o m m a or corkscrew-
s h a p e d vascular s e g m e n t s . 

• I s c h a e m i c iris a t r o p h y a n d o c c a s i o n a l l y 
rubeos is . 

Systemic features 
• Sickle-cell trait (AS) is the mildest form a n d 

usually requires severe hypoxia or o ther abnor
mal condit ions to p r o d u c e sickling. 

• SC a n d SThal are assoc iated with mild a n a e m i a 
but severe ocular complicat ions . 

• Sickle-cell disease (SS) causes severe systemic 
complicat ions such as painful crises a n d severe 
haemoly t i c a n a e m i a . Ocu lar compl icat ions , 
h o w e v e r , are usually mild a n d a s y m p t o m a t i c . 

Ocular features 
Proliferative sickle retinopathy 

T h e m o s t severe form of re t inopathy occurs in SC 
a n d SThal. It can be divided into the following five 
s tages (Figure 1 1 . 7 ) . 

Stage 1 This is character ized by per ipheral 
arteriolar occlusion. 

Stage 2 This s h o w s peripheral ar ter iovenous 
a n a s t o m o s e s . 

Stage 3 This is character ized by 'sea-fan' 
neovascularizat ion from the a n a s t o m o s e s . 

Stage 4 This is character ized by h a e m o r r h a g e 
from the n e w vessels . 

Stage 5 This is character ized by tractional retinal 
d e t a c h m e n t . 

Further reading 

F O U L D S , w.s. (1987) 50th Bowman Lecture. 'Blood is 
thicker than water'. Some haemorheological aspects of 
ocular disease. Eye, 1, 343-363 

H O O V E R , D . L . , S M I T H , L . E . , T U R N E R , S . J . et al. (1988) 
Ophthalmic evaluation of survivors of acute lymphob
lastic leukemia. Ophthalmology, 95, 151-155 

K i N C A i D , M.c. and GREEN, W.R. (1983) Ocular and orbital 
involvement in leukemia. Survey of Ophthalmology, 27, 
211-232 

LEVEILLE, A.S. and MORSE, P.H. (1981) Platelet-induced 
retinal neovascularization in leukemia. American Jour
nal of Ophthalmology, 91, 640-643 

N O V A K O v i c , p . , K E L L I E , S . J . and T A Y L O R , D . (1988) Child
hood leukaemia: relapse in the anterior segment. 
British Journal of Ophthalmology, 73, 354-359 

R O S E N T H A L , A . R . (1983) Ocular manifestations of leu
kemia: a review. Ophthalmology, 90, 899-905 

R U B I N F E L D , R . S . , G O O T E N B E R G , J . E . , C H A V I S , R . M . et al. (1988) 
Early onset acute orbital involvement in childhood 
lymphoblastic leukemia. Ophthalmology, 95, 116-120 

S A R N A T , R . L . and J A M P O L , L.M. (1986) Hyperviscosity 
retinopathy secondary to polyclonal gammopathy in 
patients with rheumatoid arthritis. Ophthalmology, 93, 
124-127 

S C H A C H A T , A . P . , M A R K O W I T Z , J . A . , G U Y E R , D . R . et al. (1989) 
Ophthalmic manifestations of leukemia. Archives of 
Ophthalmology, 107, 697-700 

T H O M A S , D . J . (1983) Haematological aspects of cerebral 
arterial disease. In: R.W.Ross Russell (Ed.) Vascular 
Disease of the Central Nervous System, pp. 337-355. 
Edinburgh: Churchill Livingstone 

The sickling disorders in wh ich the m u t a n t 
haemoglobins S a n d C are inherited as alleles of 
n o r m a l haemoglobin A are of part icular import 
a n c e because of their ocular manifestat ions. These 
a b n o r m a l haemoglob ins m a y occur in combinat ion 
with n o r m a l haemoglobin A or in associat ion with 
e a c h o ther as follows: 

• AS (sickle-cell trait) is present in 8% of 
A m e r i c a n Blacks. 

• SS or sickle-cell disease or sickle-cell a n a e m i a 
w h i c h is present in 1% of A m e r i c a n Blacks. 

• SC or sickle-cell C disease w h i c h is present in 
0 .2% of A m e r i c a n Blacks. 

• SThal or sickle-cell thalassaemia . 
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Malignant diseases 

Metastatic carcinoma 
Choroidal metastases 
Primary sites 

The breast is the m o s t c o m m o n p r i m a r y site in 
females a n d the b r o n c h u s in males . A choroidal 
s e c o n d a r y m a y be the initial presentat ion of a 
bronchial carc inoma, w h e r e a s a pas t his tory of 
m a s t e c t o m y is the rule in pat ients wi th breast 
metas tases . O t h e r less c o m m o n p r i m a r y sites 
include the kidney, testis a n d gastrointest inal 
tract . T h e pros ta te is, h o w e v e r , a n ex tremely rare 
p r i m a r y site. 

Clinical features 

A l t h o u g h choroidal metas tases m a y o c c u r a n y 
w h e r e in the fundus , they h a v e a definite 
predi lect ion for the poster ior pole . 

• Typically they a p p e a r as solitary or multiple, 
c r e a m y - w h i t e , placoid or oval lesions wi th 
ill-defined borders (Figure 1 2 . 1 ) . Bilateral in
v o l v e m e n t is frequent. S e c o n d a r y exudat ive 
retinal d e t a c h m e n t is a c o m m o n compl icat ion. 

• Rare ly the metas tase s invade the optic n e r v e 
h e a d a n d cause a severe loss of vision (Figure 
1 2 . 2 ) . 

Figure 12.1 Choroidal metastasis from a primary breast 
carcinoma (courtesy of Mr Τ. ffytche) 

Figure 12.2 Optic nerve invasion by metastatic carcinoma 

1 3 0 
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Multiple myeloma 
Definition 
Multiple m y e l o m a is a r a r e n e o p l a s m of p l a s m a 
cells that a r e der ived from Β l y m p h o c y t e s (Figure 
1 2 . 3 ) . 

Leptomeningeal metastases 
Primary sites 

T u m o u r s of the breast , b r o n c h u s a n d skin 
m e l a n o m a s are the m o s t c o m m o n p r i m a r y sites 
that metastas ize to the l eptomeninges . Occas ional 
ly meningea l invo lvement occurs before the 
p r i m a r y t u m o u r is d i scovered. 

Clinical features 

Meningeal carc inomatos i s is notoriously difficult 
to d iagnose . In the early s tages the pat ient m a y 
mere ly compla in of mild visual loss a n d isolated 
non-specific s y m p t o m s such as h e a d a c h e . L a t e r 

Systemic features 

Presenta t ion is usuaUy in late adult life wi th 
w e a k n e s s , anorex ia a n d we ight loss. M o r e a d 
v a n c e d cases m a y p r e s e n t wi th renal failure, 
a n a e m i a , infection or b o n e invo lvement . 

• A b n o r m a l m o n o c l o n a l prote in (M prote in) is 
p r e s e n t in the blood, ur ine , or both . F r e e light 
cha ins (Bence J o n e s prote in) m a y also be 
p r e s e n t in the urine . 

• Lyt ic p u n c h e d - o u t lesions in r e d m a r r o w -
bear ing b o n e s (skull, spine , ribs, prox imal 
extremit ies a n d pelvis) consist ing of focal 
col lect ions of p l a s m a cells a r e c o m m o n (Figure 
1 2 . 4 ) . T h e y c a u s e pa in a n d m a y lead to 

Figure 12.3 Smear of bone marrow in myltiple myeloma 
(courtesy of Dr P. Mackie) 

Figure 12.4 Lytic skull lesions in multiple myeloma 
(courtesy of Dr J.M. Stevens) 

Primary sites 

Excluding leukaemia a n d l y m p h o m a , breast car
c i n o m a a n d lung carc inoma are the m o s t frequent 
sources of orbital metas tases , followed by the 
pros ta te . It is c o m m o n for the orbital metas tas i s to 
an tedate the d iscovery of the p r i m a r y t u m o u r . 

Clinical features 

Orbital metas tases usually present with subacute 
proptos i s , pain, diplopia, eyeUd swelling, ptosis , a 
red eye , water ing a n d d e c r e a s e d vision. 

features a r e severe visual i m p a i r m e n t d u e to 
d a m a g e to the opt ic n e r v e a n d diplopia d u e to 
ocu lar m o t o r cranial n e r v e involvement . H o w e v e r , 
in m a n y cases the correc t diagnosis d e p e n d s o n a 
met icu lous cytological s tudy of the C S F . 
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Systemic features 

Treatment 
T r e a t m e n t is with alkylating agents (melphalan, 
cyc lophosphamide ) a n d systemic steroids. Radio
t h e r a p y m a y be useful in treat ing p l a s m a c y t o m a s 
a n d localized lytic bone lesions. T h e prognos i s is 
p o o r wi th a m e a n survival rate of 2 - 3 years . 

Ocular features 

• Cornea l invo lvement with fine crystall ine de
posits is u n c o m m o n a n d usually innocuous . 

• Cysts of the ciliary epithel ium filled with 
prote inaceous fluid are very c o m m o n . T h e y are 
invariably a s y m p t o m a t i c a n d are rarely de tec ted 
dur ing life. 

• R e t i n o p a t h y c o n s i s t i n g o f f l a m e - s h a p e d 
h a e m o r r h a g e s , h a e m o r r h a g e s with white cen
tres (Roth's spots) a n d cot ton-wool spots is 
c o m m o n . T h e ret inopathy assoc iated with 
hyperviscos i ty is, h o w e v e r , rare . 

• Orbital p l a s m a c y t o m a s , either arising in the soft 
tissues or in the surrounding bones wi th 
s e c o n d a r y orbital invasion, are rare . T h e y often 
r e s p o n d to local irradiation. 

Lymphomas 
Definition 
L y m p h o m a s are a g r o u p of mal ignant d isorders 
that primari ly affect the lymphat ic sys tem. T h e 
t w o main types are: (1) Hodgkin's disease a n d (2) 
non-Hodgkin ' s l y m p h o m a s . 

Treatment 
T r e a t m e n t a c c o r d i n g to t h e s t a g e , is w i th 
rad io therapy , c h e m o t h e r a p y or both . T h e prog
nosis is variable. 

Ocular features 
Intraocular involvement 

This is ex tremely rare except in ret iculum cell 
s a r c o m a which is a highly mal ignant mult icentric 
form of non-Hodgkin ' s ( large cell histiocytic) 
l y m p h o m a . T h e t w o m a i n forms a r e the sys temic 
a n d the less c o m m o n central n e r v o u s s y s t e m type . 
T h e sys temic type primari ly involves the l y m p h 
n o d e s , visceral o r g a n s a n d , rarely , the uveal tract . 
T h e C N S type primari ly involves the central 
n e r v o u s s y s t e m a n d also frequently the eye . 
O c u l a r findings m a y p r e c e d e C N S invo lvement by 
m o n t h s or e v e n years . Both eyes are eventual ly 
affected in 80% of cases , but the severity of 
invo lvement is frequently asymmetr ica l . Ocular 
re t i cu lum cell s a r c o m a should be suspec ted in the 
following c ircumstances : 

• C h r o n i c anter ior uveitis unrespons ive to ster
oids. 

• C h r o n i c vitritis ( intermediate uveitis) in a n 
elderly patient . Vi treous biopsy m a y be useful 
for cytological conf irmation. 

• Subretinal infiltration with yel lowish, multi
focal, solid, subretinal lesions wi th hyperpig -
m e n t e d spots , is virtually p a t h o g n o m o n i c (Fig
u r e 1 2 . 5 ) . Exudat ive retinal d e t a c h m e n t is a rare 
a n d late complicat ion. 

T r e a t m e n t of both C N S a n d ocular ret icu lum cell 
s a r c o m a is with rad io therapy . 

Presentat ion has t w o peaks: b e t w e e n the ages of 
15 a n d 3 0 a n d after the a g e of 5 0 years . 

• A s y m p t o m a t i c swelling of l y m p h n o d e s is the 
m o s t frequent present ing feature. 

• Systemic s y m p t o m s such as fever a n d we ight 
loss are c o m m o n in Hodgkin's disease a n d in 
h igh g r a d e non-Hodgkin ' s l y m p h o m a s . 

Pat ients w h o are i m m u n o s u p p r e s s e d (e .g. renal 
t ransplants , AIDS) are at increased risk of n o n -
Hodgkin ' s l y m p h o m a s . 

pathological fractures . Vertebral fractures m a y 
c a u s e spinal cord or nerve root injury. 

• General ized osteoporos is due to diffuse de-
mineral izat ion. 

• Prote inuria is very c o m m o n . Renal d a m a g e is 
c a u s e d by infiltration of the kidney by myelo
m a , hyperca lcaemia , toxic effects of light chains 
on the tubules a n d amyloid deposit ion. 

• Neurological invo lvement m a y occur d u e to 
n e r v e compress ion by fractures , encephalo 
p a t h y a s s o c i a t e d w i t h h y p e r v i s c o s i t y o r 
per ipheral nerve infiltration by amyloid . 

• Hyperca lcaemia . 
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Figure 12.5 Subretinal infiltration by reticulum cell 
sarcoma 

Orbit 

T h e orbit is involved in about 1% of pat ients wi th 
sys temic l y m p h o m a s . In m o s t cases orbital in
v o l v e m e n t , w h i c h m a y be bilateral, is usually a 
late feature of the disease a n d does no t present 
a n y d iagnost ic prob lems (Figure 1 2 . 6 ) . H o w e v e r , 
d iagnost ic difficulties m a y be occasional ly e n c o u n 
tered in pat ients wi th orbital l y m p h o m a s w h o 
h a v e n o clinical ev idence of sys temic disease . 
A l t h o u g h histological differentiation b e t w e e n in
flammatory orbital p s e u d o t u m o u r s a n d frank 
mal ignant l y m p h o m a s is usual ly easy , in a few 
cases the histological features raise suspicion of 
m a l i g n a n c y a n d ye t the lesion resolves spon
taneous ly or with the help of sys temic steroids . In 
o t h e r pat ients , w h a t looks hke a benign react ive 
l y m p h o i d hyperplas ia localized to the orbit m a y be 
fol lowed several years later by the d e v e l o p m e n t of 
a sys temic l y m p h o m a . 

Conjunctiva 

Conjunct iva l invo lvement (Figure 12 .7 ) is c o m m o n 
in non-Hodgkin ' s l y m p h o m a s but v e r y rare in 
Hodgkin ' s disease . 
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Phacomatoses 

Definition 

T h e p h a c o m a t o s e s a r e a g r o u p of u n c o m m o n 
condit ions character ized by the p r e s e n c e of 
h a m a r t o m a s involving var ious o r g a n s s u c h as the 
skin, eye , central n e r v o u s s y s t e m a n d viscera . 

Sturge-Weber syndrome 
Systemic features 
T h e S t u r g e - W e b e r s y n d r o m e (encephalotrigeminal 
angiomatosis) is the only phacomatos i s w i thout a 
heredi tary t endency . 

Facial skin capillary angioma 

A facial a n g i o m a ( n a e v u s flammeus) is p r e s e n t at 
b irth a n d rough ly involves the a r e a of distribution 
o f the first a n d / o r s e c o n d divisions of the 
tr igeminal ne r ve . T h e skin lesion m a y be associ 
a t e d wi th h y p e r t r o p h y of the involved a r e a of the 
face (Figure 1 3 . 1 ) . Occas ional ly the a n g i o m a 
e x t e n d s across the midline a n d m a y e v e n involve 
t h e u p p e r t r u n k a n d u p p e r a r m s . 

Central nervous system 

A n ipsilateral a n g i o m a of the m e n i n g e s a n d brain, 
w h i c h m o s t frequently involves the par ie to
occipital reg ion , is c o m m o n . T h e brain lesion m a y 
c a u s e jacksonian- type epi lepsy, hemipares i s a n d 
h e m i a n o p i a . A t r o p h y of the ne ighbour ing cerebral 
c o r t e x m a y lead to variable d e g r e e s of m e n t a l 
h a n d i c a p . T h e intracranial lesion frequently calci
fies a n d c a n be de tec ted by plain skull X - r a y s but is 
m o r e obvious o n M R I o r C T scann ing 

Figure 13.1 Bilateral naevus flammeus in Sturge-Weber 
syndrome. Note facial hypertrophy of the involved area 

Ocular features 
O c u l a r manifestat ions are v e r y c o m m o n a n d 
cons i s t of: 

• Diffuse unilateral choroidal h a e m a n g i o m a (Fig
u r e 1 3 . 2 ) . 

• H a e m a n g i o m a s of the episclera, iris a n d ciliary 
b o d y . 

• G l a u c o m a w h i c h o c c u r s in 3 0 % of cases a n d 
m a y c a u s e a large e y e ( b u p h t h a l m o s ) . 

135 
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express ivi ty . The muta t ion rate is high. T h e three 
m a i n types are: 

1. Neurofibromatosis 1 (peripheral form) w h i c h is 
the m o s t c o m m o n . 

2 . Neurofibromatosis 2 (central form) mainly con
sisting of bilateral acoust ic n e u r o m a s with few 
if a n y c u t a n e o u s findings. 

3 . Segmental w h e r e features of the per ipheral form 
a r e confined to one s e g m e n t of the body . 

Neural tumours 

T u m o u r s m a y occur of the brain, spinal c o r d , 
m e n i n g e s , cranial nerves , per ipheral nerves , sym
pathet ic nerves , audi tory n e r v e (acoust ic n e u r o 
m a ) a n d adrena l g land ( p h a e o c h r o m o c y t o m a ) . 

Bone defects 

Congeni ta l b o n y defects m a y involve the greater 
w i n g of the spheno id bone which m a y cause a 
pulsat ing proptos i s , a n d occasional defects in the 
ver tebrae a n d long bones . S o m e pat ients also h a v e 
facial h e m i a t r o p h y (Figure 1 3 . 3 ) . 

Figure 13.2 (a) Diffuse choroidal haemangioma in a 
patient with the Sturge-Weber syndrome; (b) fellow 
normal eye for comparison. (Courtesy of P.H. Morse) 

Figure 13.3 Right facial hemiatrophy in a patient with 
severe neurofibromatosis 

Neurofibromatosis 
Systemic features 
The neurof ibromatoses are a g r o u p of heredi tary 
d isorders that primarily affect the cell g r o w t h of 
neura l tissues. Inheri tance is a n autosomal domi
n a n t trait wi th irregular p e n e t r a n c e a n d variable 
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Ocular features 

Figure 13.4 Café-au-lait patches in neurofibromatosis 

Melanocyt ic , bilateral, iris h a m a r t o m a s (Lisch 
nodules ) are universal after the a g e of 16 years . 
T h e nodu le s h a v e a s m o o t h outl ine a n d a r e 
d o m e s h a p e d (Figure 1 3 . 6 ) . 
Choro ida l h a m a r t o m a s are p r e s e n t in about 
3 0 % of cases . T h e y a p p e a r as discrete flat or 
slightly e levated areas of hyperp igmenta t ion , 
d a r k brown-black in colour. 
Eyel id n e u r o m a s m a y give rise to a mechanica l 
ptos is assoc iated wi th a character is t ic S-shaped 
deformity (Figure 1 3 . 7 ) . 
Gl ioma of the optic n e r v e typically presents 
b e t w e e n the ages of 4 a n d 8 years wi th a gradua l 
onse t of unilateral proptos i s a n d visual impair
m e n t . T h e optic disc m a y s h o w either a t r o p h y 

Figure 13.5 Fibroma molluscum in severe 
neurofibromatosis 

Figure 13.6 Iris (Lisch) nodules in neurofibromatosis 

F ibromata mol lusca are p e d u n c u l a t e d , flabby, 
p i g m e n t e d nodules w h i c h a r e frequently widely 
distr ibuted o v e r the b o d y (Figure 1 3 . 5 ) . 
C u t a n e o u s plexiform neurof ibromata consist ing 
of en larged per ipheral nerves begin to a p p e a r at 
a b o u t puber ty a n d increase in n u m b e r t h r o u g h 
o u t life. O n palpat ion they resemble a bag of 
w o r m s . 

• Café-au-lait spots are flat l ight-brown p a t c h e s 
w h i c h v a r y in size from a few mill imetres to 
several cent imetres (Figure 1 3 . 4 ) . T h e y a p p e a r 
at or soon after birth a n d increase in size a n d 
n u m b e r t h r o u g h o u t chi ldhood. S o m e pat ients 
deve lop axillary freckling, a clinical sign unique 
to the disease. 
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Tuberous sclerosis 
Systemic features 
T u b e r o u s sclerosis (Boumevi l le ' s disease) is inher
ited as a n a u t o s o m a l d o m i n a n t trait , a l though 5 0 % 
of cases represent n e w mutat ions . 

Skin lesions 

• N o d u l a r fibroangiomas ( ' adenoma sebaceum') 
a r e vascular ized r e d papu le s w h i c h h a v e a 
butterfly distribution a r o u n d the n o s e a n d 
cheeks (F igure 1 3 . 9 a ) . T h e s e lesions a r e incon
sp icuous at birth, but they s lowly multiply a n d 
en large a n d b e c o m e clinically obvious b e t w e e n 
t h e ages of 2 a n d 5 years . O n c u r s o r y 
examinat ion they m a y be mis taken for a c n e 
vulgaris , h e n c e the t e r m ' a d e n o m a sebaceum' . 

• A c h r o m i c naevi , consist ing of h y p o p i g m e n t e d 
p a t c h e s involving t h e trunk, l imbs a n d scalp , 
a r e p a t h o g n o m o n i c of tuberous sclerosis (Figure 
1 3 . 9 b ) . In infants wi th little skin p igmentat ion 
these lesions m a y only be de tec ted u n d e r 
ultraviolet light ( W o o d ' s l amp) as fluorescent 
p a t c h e s . 

Figure 13.7 Mechanical ptosis due to a neurofibroma of 
right upper eyelid 

Figure 13.8 CT scan showing enlargement of the optic 
nerve due to an optic nerve glioma 

Figure 13.9 Tuberous sclerosis, (a) Severe adenoma 
sebaceum; (b) achromic naevus of thigh (courtesy of Dr 
R. Winter) 

or o e d e m a . In about 90% of pat ients , the 
t u m o u r involves the anter ior aspec t of the optic 
canal a n d causes a n en largement of the optic 
foramen. U l t r a s o n o g r a p h y a n d C T s h o w a n 
e n l a r g e m e n t of the optic nerve (Figure 1 3 . 8 ) . 

• Spheno-orbital encephaloce le , caused by a 
congenita l defect in the sphenoid b o n e , m a y 
give rise to a pulsatile congenital proptos is 
w h i c h is not assoc iated with either a bruit or a 
thriU. 

• G l a u c o m a is u n c o m m o n a n d , w h e n present , 
this is a t birth a n d is frequently assoc iated with 
a n ipsilateral lid neurof ibroma. 

• P r o m i n e n t corneal nerves . 
• Orbital plexiform n e u r o m a . 
• Congeni ta l ec tropion uveae . 



• Café-au-lait spots similar to those seen in 
pat ients with neurof ibromatosis m a y represen t 
late hyperp igmenta t ion of achromia naevi . 

• Shagreen patches consist of diffuse fibrous 
thickenings o v e r the lumbar region. 
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Central nervous system 

Visceral hamartomas 

T h e s e lesions a r e usual ly a s y m p t o m a t i c a n d m a y 
involve the k idneys a n d h e a r t ( r h a b d o m y o m a s ) , 
a s well a s o ther o r g a n s a n d the subungua l areas 
(F igure 1 3 . 1 1 ) . 

Ocular features 

Figure 13.10 CT scan showing subependymal calcified 
hamartomas in tuberous sclerosis (courtesy of Dr J.M. 
Stevens) 

F u n d u s a s t r o c y t o m a s are p r e s e n t in about 5 0 % 
of pat ients . These benign t u m o u r s , w h i c h a r e 
bilateral in 1 5 % of cases , m a y be single or 
mult iple a n d a r e m o s t frequently s i tuated a t or 
n e a r the optic n e r v e h e a d (Figure 1 3 . 1 2 ) . Ear ly 
t u m o u r s are small a n d semitrans lucent . L a t e r 
t h e y b e c o m e m o r e o p a q u e a n d the deve lop
m e n t of calcification within the t u m o u r s m a y 

Figure 13.11 Subungual hamartoma in tuberous sclerosis Figure 13.12 Retinal astrocytoma in tuberous sclerosis 
(courtesy of Mr T. ffytche) 

Slowly g r o w i n g astrocyt ic h a m a r t o m a s of the 
centra l n e r v o u s s y s t e m a r e a universal finding. 
A l t h o u g h t h e y m a y b e found a n y w h e r e in the 
bra in t h e y t e n d to c o n c e n t r a t e in a periventr icular 
a r e a (F igure 1 3 . 1 0 ) . Compl icat ions of the h a m a r t o 
m a s include: 

• Epi lepsy in 8 0 % . 
• Menta l h a n d i c a p in 6 0 % . 
• H y d r o c e p h a l u s d u e to b lockage of C S F circula

t ion is u n c o m m o n . 
• Mal ignant transformat ion - v e r y r a r e . 
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Von Hippel-Lindau 
syndrome 

Systemic features 
T h e v o n H i p p e l - L i n d a u s y n d r o m e is inherited as 
a n a u t o s o m a l d o m i n a n t trait with incomple te 
p e n e t r a n c e a n d de layed expressivity. Usual ly the 
following sys temic features b e c o m e manifest after 
the onse t of ocular s y m p t o m s . 

Central nervous system 

T h e m o s t frequent systemic presentat ion is wi th 
neurological dysfunct ion c a u s e d by h a e m a n g i o -
b las tomas w h i c h m a y involve the cerebel lum, 
medul la , p o n s a n d spinal cord . 

Miscellaneous 

Figure 13.13 Large mulberry-like retinal astrocytoma in 
tuberous sclerosis 

• Cys t s of the kidneys , p a n c r e a s , liver, epididy
mis , o v a r y a n d lungs . 

• H y p e r n e p h r o m a a n d p h a e o c h r o m o c y t o m a . 
• Po lycythaemia . 

give t h e m a mulberry-l ike a p p e a r a n c e (Figure 
1 3 . 1 3 ) . T r e a t m e n t is unneces sary because they 
a r e a s y m p t o m a t i c a n d innocuous . 

• H y p o p i g m e n t e d iris spots are c o m m o n . 
• H y p o p i g m e n t e d fundus lesions are u n c o m 

m o n . 
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Ocular features All t u m o u r s a r e vision threaten ing a n d should be 
t rea ted . T h e var ious t r e a t m e n t modalit ies include 
photocoagu la t ion , c r y o t h e r a p y a n d penetra t ing 
d i a t h e r m y . 

Ataxia telangiectasia 
(Louis-Bar syndrome) 
Systemic features 
Ataxia telangiectasia is inherited as a n a u t o s o m a l 
recess ive trait a n d is character ized by: 

• Progress ive cerebellar ataxia b e c o m i n g clinically 
a p p a r e n t in early c h i l d h o o d . , 

• C u t a n e o u s telangiectasia involving the ears , 
face , lips a n d ex tensor surfaces of bo th extremi
ties. 

• Menta l h a n d i c a p w h i c h b e c o m e s a p p a r e n t a t 
ado le scence . 

Ocular features 
• Telangiectasia of the bulbar conjunct iva typical

ly deve lops b e t w e e n the ages of 4 a n d 7 years 
(Figure 1 3 . 1 5 ) . 

• O c u l a r motil ity defects include o c u l o m o t o r 
aprax ia , fixation n y s t a g m u s , s trabismus a n d 
p o o r c o n v e r g e n c e . 

Figure 13.15 Telangiectasia of bulbar conjunctiva in 
Louis-Bar syndrome 

Figure 13.16 Retinal racemose haemangioma in 
Wybum-Mason syndrome (courtesy of Professor A.C. 
Bird) 

The only ocular manifestat ions are capillary 
h a e m a n g i o m a s of the ret ina a n d optic n e r v e h e a d 
(Figure 1 3 . 1 4 ) , which m a y be multiple a n d are 
bilateral in 5 0 % of cases . H o w e v e r , only about 
2 5 % of pat ients with fundus t u m o u r s h a v e 
systemic involvement . Because it is impossible to 
predict wh ich pat ients with ocular lesions will 
h a v e systemic t u m o u r s , it is essential to refer all 
for a t h o r o u g h systemic a n d neurological evalua
tion. Relatives should also be screened in v iew of 
the d o m i n a n t m o d e of inheritance of this condi
tion. T h e early lesions are small red nodules w h i c h 
then g r o w into larger orange -red t u m o u r s . Arter io 
v e n o u s shunt ing within the t u m o u r gives rise to 
dilatation a n d tortuosity of its assoc iated ar tery 
a n d vein, so that both vessels a p p e a r similar in 
colour. A n g i o m a s of the optic disc are no t 
assoc iated with abnormal vessels . Compl icat ions 
of retinal ang iomas are the following: 

• H a r d exudates d u e to chronic leakage of p l a s m a 
from the t u m o u r inevitably deve lop in untrea 
ted cases . T h e exudates not only form in the 
area surrounding the t u m o u r but also in r e m o t e 
areas of the fundus . Deposit ion of h a r d ex
udates at the macu la will h a v e a profound effect 
o n visual acuity. 

• Exudat ive retinal d e t a c h m e n t a n d bleeding are 
late complicat ions . 
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Wyburn-Mason syndrome 
This consists of r a c e m o s e h a e m a n g i o m a s of the 
midbrain a n d of the ret ina (Figure 1 3 . 1 6 ) . 

Further reading 

coTLiER, E. (1977) Café au lait spots in the fundus in 
neurofibromatosis. Archives of Ophthalmology, 95, 1 9 9 0 -
1992 

H U S O N , s., JONES, D. and BECK,L. (1987) Ophthalmic 

manifestations of neurofibromatosis. British Journal of 
Ophthalmology, 71, 235-238 

LEWIS, R.A. and RICCARDI, V.M . (1981) von Reckling
hausen's neurofibromatosis. Incidence of iris hamarto
mas. Ophthalmology, 88, 348-354 

PERRY, H.D. and FOMT, R.L. (1982) Iris nodules in von 
Recklinghausen's neurofibromatosis. Electron micros
copic confirmation of their melanocytic origin. Archives 
of Ophthalmology, 100, 1635-1640 

WILLIAMS, R. and TAYLOR, D. (1985) Tuberous sclerosis. 
Survey of Ophthalmology, 30, 143-154 
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Miscellaneous disorders 

Systemic associations of ectopia 
lentis 
Marf an's syndrome 
Definition 

Marian ' s s y n d r o m e is a dominant ly inherited 
w i d e s p r e a d abnormal i ty of connect ive t issue. 

Systemic features 

Cardiac 

• Aort ic i n c o m p e t e n c e , dilated aort ic root , c o a r c 
tat ion of the aor ta , nütral i n c o m p e t e n c e wi th a 
floppy valve a n d dissecting aortic a n e u r y s m . 
D e a t h m a y occur dur ing the mid-forties. 

• Bacterial endocardi t i s m a y o c c u r e v e n in the 
p r e s e n c e of mild cardiac anomal ies . 

Skeletal 

• T h e l imbs a r e d isproport ionate ly long as c o m 
p a r e d wi th the t runk (Figure 1 4 . 1 ) . 

• L o n g spider-like fingers a n d toes ( a r a c h n o d a c -
tyly) (Figure 1 4 . 2 ) . 

• F u n n e l o r p igeon chest . 
• Hyperextensibi l i ty a n d instability of joints. 
• Flat feet, kyphoscol ios is a n d a h igh a r c h e d 

pa late . 

Miscellaneous 

• M u s c u l a r u n d e r d e v e l o p m e n t , hernias a n d de 
c r e a s e in s u b c u t a n e o u s fat. 

Figure 14.1 Marfan's syndrome Figure 14.2 Arachnodactyly in Marfan's syndrome 

143 
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Figure 14.5 Severe myopic degeneration 

Figure 14.3 Upward lens subluxation in Marfan's 
syndrome 

Figure 14.4 Microspherophakia Figure 14.6 Total retinal detachment 

• Cyst ic lung disease which m a y cause spon- Homocystinuria 
t a n e o u s p n e u m o t h o r a x . ^ ^. . . 

• Small papules in the skin of the neck (Mies- ί^ψηιηοη 
cher 's e las toma) . Homocys t inur ia is a r a r e , recessively inherited 

d isorder of meth ion ine metaboUsm d u e to a 

Ocular features deficiency of cys tathione-ß-synthetase . It is the 
s e c o n d m o s t c o m m o n inborn error of a n ü n o acid 

• L e n s subluxation which is u p w a r d , bilateral a n d 
non-progress ive is present in about 70% of 
cases (Figure 1 4 . 3 ) . It is assoc iated wi th a 
t remulous iris ( iridodonesis) . 

• Microspherophakia (small a n d spherical lens) is 
p r e s e n t in s o m e cases (Figure 1 4 . 4 ) . 

• G l a u c o m a m a y be assoc iated with lens subluxa
tion or a n angle anomaly . 

• Hypoplas ia of dilator pupillae m a k e s the pupil 
difficult to dilate. 

• Flat cornea (cornea p lana) . 
• Myop ia (Figure 14 .5 ) a n d retinal d e t a c h m e n t 

(Figure 1 4 . 6 ) . 
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metabol i sm. P lasma homocys te ine is increased , 
chiefly as the disulphide homocys t ine ( h o m o c y s 
t e i n e - h o m o c y s t e i n e ) , a n d spills into the urine . 
P lasma methionine is likewise increased a n d 
p lasma cyste ine a n d cyst ine are decreased . T h e 
m e c h a n i s m by which the biochemical a b n o r m a h 
ties p r o d u c e the clinical features h a v e not been 
fully explained. 

Systemic features 

There are n o characterist ic features in infancy a n d 
early detect ion relies on screening of the urine of 
n e w b o r n babies. T h e clinical diagnosis m a y be 
difficult because the a g e of onset , severity a n d 
pat tern manifestat ions v a r y widely. T h e typical 
untrea ted homocys t inur ic is a s y m p t o m a t i c in 
infancy a n d subsequent ly deve lops ectopia lentis, 
menta l hand icap , skeletal d isorders a n d life-
threatening thromboembol ic episodes . 

• Increased platelet stickiness occurs w h i c h m a y 
predispose to thrombos is , particularly follow
ing general anaesthes ia . 

• Skeletal anomal ie s inc lude arachnodac ty ly , 
os teoporos is a n d fractures . 

• Miscel laneous features include menta l h a n d 
icap, fine hair a n d a malar flush. 

H o m o c y s t i n e levels v a r y widely a n d tests based 
o n methionine loading m a y confirm the diagnosis 
in suspec ted cases missed on rout ine screening. 

Treatment 

O n e form of homocys t inur ia r e s p o n d s to pyr idox-
ine (vi tamin Be), the o ther m o r e c o m m o n a n d 
m o r e severe form is pyr idoxine unrespons ive a n d 
requires a low-methionine diet s u p p l e m e n t e d 
wi th cyst ine . T h e risk of ocular compl icat ions can 
be substantial ly r e d u c e d in pat ients s tarted on 
t r e a t m e n t within 6 w e e k s of birth. 

Ocular features 

• L e n s subluxat ion is bilateral a n d usual ly d o w n 
w a r d s wi th comple te disrupt ion of the zonules . 
It o c c u r s in u p to 70% of pat ients by the age of 8 
y e a r s a n d in m o r e t h a n 9 5 % by 4 0 years . 

• G l a u c o m a m a y o c c u r either d u e to pupil block 
o r dis location of the lens into the anter ior 
c h a m b e r (Figure 1 4 . 7 ) . 

Ehlers-Danlos syndrome 
Definition 

This is a r a r e , usual ly dominant ly inherited, 
d i sorder of col lagen c a u s e d by deficiency of 
hydroxy lys ine . 

Systemic features 

• Skin is thin, hyperextens ib le (Figure 1 4 . 8 ) a n d 
heals poorly . 

Figure 14.7 Dislocation of a microspherophakic lens into 
the anterior chamber in homocystinuria 

Figure 14.8 Skin hyperelastidty in Ehlers-Danlos 
syndrome (courtesy of Dr R. Pope) 
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features of retinitis p i g m e n t o s a v a r y b e t w e e n 
pat ients , a n d e v e n a m o n g family m e m b e r s with 
the disease . 

Clinical features 
Presentation 

This is usually dur ing the s econd d e c a d e with 
n ight bl indness . 

Ocular features 

• Common: epicanthic folds, conical cornea (kera-
t o c o n u s - see F igure 1 0 . 1 1 ) , h igh m y o p i a , 
retinal d e t a c h m e n t a n d angioid streaks (see 
F igure 1 0 . 9 ) . 

• Uncommon: b lue sclera a n d lens subluxation. 

Systemic associations of 
retinitis pigmentosa 
Definition of retinitis pigmentosa 

Retinitis p igmentosa is a generic n a m e for a g r o u p 
of inherited diseases character ized b y night 
bl indness a n d constr icted visual fields. T h e clinical 

Figure 14.10 'Bone-spicule' pigmentation in retinitis 
pigmentosa 

Figure 14.9 Joint hyperextensibility in Ehlers-Danlos 
syndrome (courtesy of Dr A. Hall) 

Figure 14.11 Advanced retinitis pigmentosa with 
unmasking of choroidal vessels 

• H)^erextens ib i l i ty of joints (Figure 14 .9 ) wh ich 
m a y be assoc iated with recurrent dislocation, 
r e p e a t e d falls, hydrarthros i s a n d pseudotu -
m o u r formation over the knees a n d elbows. 

• Kyphoscol ios is , g e n u r e c u r v a t u m a n d flat feet 
a r e also frequent. 

• Bleeding diathesis . 
• Dissect ing a n e u r y s m s a n d s p o n t a n e o u s r u p t u r e 

of large blood vessels . 
• Mitral valve pro lapse . 
• D iaphragmat ic hernias a n d diverticula of the 

gastrointest inal a n d respiratory tracts . 
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Signs 

Systemic associations 

Retinitis p igmentosa , often of the atypical type , 
m a y be assoc iated with the following sys temic 
diseases . 

Bassen-Komzweig syndrome 
(abetalipoproteinaemia) 

This disease typically affects Ashkenaz i J e w s a n d 
is inherited as a n a u t o s o m a l rescess ive trait . It is 
character ized by: 

• F a t malabsorpt ion from birth. 
• Spinocerebel lar ataxia . 
• Acanthocytos i s . 
• Abeta l ipoprote inaemia . 

T h e disease is ult imately fatal a l though t r e a t m e n t 
wi th v i tamins A a n d Ε m a y be beneficial in s o m e 
cases . 

Ref sum's syndrome (phytanic acid storage 
disease) 

This disease is inherited as a n a u t o s o m a l recess ive 
trait. It is character ized by: 

• H y p e r t r o p h i c per ipheral n e u r o p a t h y . 
• Cerebel lar ataxia . 
• E levated C S F prote in in the absence of p leocyto-

sis (cytoalbuminous invers ion) . 
• Deafness . 
• Ichthyosis . 

T r e a t m e n t with a phytan ic acid-free diet a n d 
p lasma e x c h a n g e m a y p r e v e n t progress ion of both 
the systemic a n d ocular lesions. 

Usher's syndrome 

This recess ively inherited d isorder is character ized 
b y congeni ta l , non-progress ive , sensor ineural 
deafness . Usher ' s s y n d r o m e a c c o u n t s for about 
5 % of all cases of p r o f o u n d deafness in chi ldren 
a n d is responsible for about half of all cases of 
c o m b i n e d deafness a n d bl indness . A n o t h e r im
p o r t a n t c a u s e of combined congenita l deafness 
a n d bl indness is m a t e r n a l rubella. 

Keams-Sayre syndrome 

This consists of a triad of: 

• C h r o n i c progress ive external ophtha lmopleg ia 
(ocular m y o p a t h y ) (see C h a p t e r 6 ) . 

• H e a r t block that m a y c a u s e s u d d e n dea th . 
• Retinitis p i g m e n t o s a . 

T h e K e a m s - S a y r e s y n d r o m e usual ly b e c o m e s 
manifes t pr ior to the a g e of 2 0 y e a r s a n d in s o m e 
case s it is assoc iated wi th short s ta ture , de layed 
p u b e r t y , m e n t a l h a n d i c a p , cerebellar ataxia a n d 
deafness . 

Laurence-Moon-Biedl syndrome 

This recess ively inheri ted d i sorder is character ized 
by: 

• Menta l h a n d i c a p . 
• Po lydacty ly a n d syndacty ly . 
• H y p o g o n a d i s m . 
• Obesi ty . 

Friedreich's ataxia 

This recess ively inheri ted d i sorder is charac ter ized 
by: 

• Pos ter ior c o l u m n disease . 
• Atax ia . 
• N y s t a g m u s . 

Mucopolysaccharidoses 
Definition 
T h e m u c o p o l y s a c c h a r i d o s e s (MPS) a r e a g r o u p of 
r a r e i n b o r n e r r o r s of m e t a b o l i s m involv ing 

• Per ipheral ret ina s h o w s per ivascular 'bone-
spicule' p igmentat ion a n d arteriolar a t tenuat ion 
(Figure 1 4 . 1 0 ) , a n d later u n m a s k i n g of the larger 
choroidal blood vessels (Figure 1 4 . 1 1 ) . 

• Opt ic disc is initially n o r m a l but later b e c o m e s 
w a x y pale . 

• M a c u l o p a t h y m a y be cystoid, a trophic or 
ce l lophane. 

• Assoc ia t ions include open-angle g l a u c o m a , 
poster ior subcapsular ca tarac t s , m y o p i a a n d 
occasionally conical c o r n e a (keratoconus) . 
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z y m e s that metabol ize basic c o m p o u n d s of con
nect ive tissue. There are sbc major M P S s s o m e of 
w h i c h h a v e m o r e than one phenotype . 

Systemic features 

T h e main features are skeletal anomal ies , menta l 
h a n d i c a p a n d facial coarseness (Figure 1 4 . 1 2 ) . 

Ocular features 
• Cornea l deposit ion occurs in all M P S s , except 

Hunter ' s a n d Sanfilippo's. It is m o s t severe in 
Hurler 's a n d Scheie's a n d causes corneal c loud
ing which is present at birth. In general corneal 
c h a n g e s are associated with skeletal anomal ies . 

• P i g m e n t a r y re t inopathy m a y occur in all M P S s , 
a p a r t from Morquio's a n d M a r o t e a u x - L a m y . In 
genera l it is assoc iated wi th menta l h a n d i c a p . 

• Opt ic a t r o p h y has been repor ted in all sbc M P S s . 

T h e ocular c h a n g e s a r e s u m m a r i z e d in Table 14 .1 
be low. 

Retinopathy of prematurity 
Definition 
Ret inopathy of prematur i ty ( R O P ) is a rare 
proliferative re t inopathy which typically affects 
p r e m a t u r e infants e x p o s e d to high ambient oxy
g e n concentrat ions . Infants w h o we igh less than 
1300 g a r e at part icular risk. 

Clinical features 

A l t h o u g h R O P is a bilateral condit ion, the severity 
of invo lvement in the t w o eyes is frequently 
a symmetr i ca l . T h e act ive s tage of the disease is 
d iv ided into the following five stages: 

Stage 1 

D e m a r c a t i o n line consists of a thin tor tuous whi te 
hne parallel wi th the ora serrata w h i c h separates 
the avascular i m m a t u r e ret ina from the vascular
ized ret ina (Figure 14.13a). 

Figure 14.12 Hurler's syndrome (courtesy of Dr R. 
Winter) 

Stage! 

T h e line deve lops into a ridge containing isolated 
neovascu lar tufts (Figure 14 .13b) . 

Table 14.1 Ocular changes in the mucopolysaccharidoses 

Corneal deposits Retinopathy Optic atrophy 

MPS 1-H = Hurler + -1- + + 
MPS 1-S = Scheie + + + + 
MPS 2 = Hunter - + 
MPS 3 = Sanfilippo -
MPS 4 = Morquio + -
MPS 6 = Maroteaux-Lamy 
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Stage 4 

Subtotal tractional retinal d e t a c h m e n t typically 
deve lops about 10 w e e k s after birth (Figure 
1 4 . 1 3 d ) . 

Screening 
Who to screen 

All infants born at less t h a n 3 6 w e e k s or w h o 
w e i g h less than 2 0 0 0 g w h o h a v e rece ived sup
p lementa l o x y g e n should be screened . 

Figure 14.13 Progression of active retinopathy of prematurity 

T h e ridge is assoc iated wi th fibrovascular prolifer
at ion which m a y cause vi treous h a e m o r r h a g e 
(Figure 1 4 . 1 3 c ) . 

Stages 

Total tract ional retinal d e t a c h m e n t . 

S p o n t a n e o u s regress ion occurs in about 80% of 
cases , e v e n from s tage 3 . 
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When to screen 

Screening dur ing the first m o n t h of life is of 
l imited va lue because the pupils are frequently 
difficult to dilate a n d visualization of the fundus is 
impaired by vi treous haze . T h e m o s t useful time to 
screen is b e t w e e n the seventh a n d ninth w e e k s of 
life. This is because R O P rarely a p p e a r s for the 
first time after 9 weeks , a n d retinal d e t a c h m e n t 
s e ldom deve lops before that time. 

How to screen. 

T h e pupils of p r e m a t u r e infants should be dilated 
wi th a combinat ion of cyclopentolate 0 . 5 % a n d 
pheny lephr ine 2 . 5 % . T h e ret ina should then be 
e x a m i n e d with an indirect o p h t h a l m o s c o p e a n d 
a n y abnormaht ies carefully d o c u m e n t e d . 

Treatment 

A t present there is n o t r e a t m e n t for active R O P 
that is universal ly accepted . This is part ly d u e to 
the difficulty in evaluat ing results because of the 
h igh rate of s p o n t a n e o u s regress ion. T h e follow
ing therapeut ic m e a s u r e s h a v e b e e n advocated: 

• C r y o t h e r a p y to ablate the i m m a t u r e avascular 
per ipheral ret ina. 

• Vitreoretinal surgery for tractional retinal de 
t a c h m e n t (s tage 5 ) . 

• Vitamin Ε is of uncerta in value . It has b e e n 
sugges ted that v i tamin Ε deficiency m a y be a 

contr ibut ing factor in the d e v e l o p m e n t of R O P . 
H o w e v e r , the adminis trat ion of v i tamin Ε m a y 
c a u s e undes irable sys temic side effects a n d at 
p r e s e n t the risks vs benefits a r e unclear . 

Further reading 
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Ocular toxicity from systemic 
drugs 

Systemic steroids 
Uses 

Systemic steroids a r e used in a wide variety of 
diseases . T h e t w o main indications are (1) sup
press ion of a disease proces s (e .g . a s t h m a , 
sys temic lupus e r y t h e m a t o s u s , sarcoidosis) , a n d 
(2) r ep lacement therapy following h y p o p h y s e c -
t o m y o r adrena lec tomy. 

Ocular side effects 

By far the m o s t c o m m o n ocular side effect of 
sys temic steroid administrat ion is the format ion of 
lens opacit ies (cataract ) . T h e o ther less i m p o r t a n t 
complicat ion is s teroid- induced g l a u c o m a . 

Steroid cataract 

Incidence The exact relat ionship b e t w e e n the 
total dose , weekly dose a n d durat ion of adminis 
tration of steroids, a n d the risk of ca tarac t 
formation is unclear . Earlier studies s h o w e d that 
ca tarac t deve loped only in pat ients receiving 
m o d e r a t e or h igh m a i n t e n a n c e doses for longer 
t h a n 1 year . Pat ients receiving less than l O m g / d a y 
of predni sone equivalent or those t reated for less 
than 1 year w e r e cons idered i m m u n e . H o w e v e r , it 
is n o w a p p a r e n t that s o m e pat ients m a y deve lop 
lens opacities after shor t - t erm t h e r a p y a n d that 
cataract formation is no t inevitable following 
pro longed administrat ion. O n this basis it h a s 
been sugges ted that the concept of a 'safe' d o s e 
should be a b a n d o n e d , a l though the risk of ca tarac t 

format ion a p p e a r s to be less wi th a l ternate-day 
t h a n wi th daily adminis trat ion. 

Clinical features Steroid- induced lens c h a n g e s 
s tart as vacuo les w h i c h turn into opacit ies in the 
pos ter ior subcapsular p a r t of t h e lens (Figure 
1 5 . 1 a ) . Opaci t ies t h e n deve lop in the anter ior 
subcapsu lar reg ion (Figure 15 .1b) a n d if s teroid 
t h e r a p y is cont inued the ent ire lens m a y b e c o m e 
o p a q u e a n d the pupil whi te ( m a t u r e ca tarac t ) . 
Screen ing for ca tarac t is easy a n d does no t require 
the services of a n ophthalmologis t (see C h a p t e r 1) . 

Management If possible, pat ients wi th steroid-
i n d u c e d cataract s should h a v e their s teroid ther
a p y r e d u c e d to a m i n i m u m cons is tent wi th the 
contro l of the disease or c h a n g e d to a l ternate -day 
t h e r a p y . Regress ion of early opacit ies m a y occur 
w h e n the d r u g is s t o p p e d or r e d u c e d a l though 
progres s ion m a y o c c u r despi te w i thdrawal . P a 
t ients wi th severe lens opacit ies will n e e d to be 
referred to a n ophtha lmic s u r g e o n . In the absence 
o f o t h e r ser ious e y e patho logy , the results o f 
s u r g e r y a r e excel lent. 

Steroid-induced glaucoma 

Whils t the p r o l o n g e d use of s t rong topical steroids 
(e .g . d e x a m e t h a s o n e , b e t a m e t h a s o n e ) causes a n 
e levat ion of intraocular p r e s s u r e in about 3 0 % of 
the genera l populat ion the propens i ty of sys temic 
s teroids to e levate intraocular p r e s s u r e is v e r y 
m u c h less. It is therefore u n n e c e s s a r y for pat ients 
o n sys temic steroids to h a v e their intraocular 
p r e s s u r e s m e a s u r e d at regular intervals b y a n 
ophthalmolog is t . 
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Ocular side effects 

T h e t w o main ocular side effects of antimalarials 
a r e retinal d a m a g e a n d corneal deposits . A l t h o u g h 
u n c o m m o n , the retinal c h a n g e s are potentially 
serious, a n d the corneal c h a n g e s , wh ich are 
ex tremely c o m m o n , are innocuous . 

Maculopathy 

Figure 15.1 Progression of steroid-induced cataract: (a) early posterior 
subcapsular opacities; (b) posterior and anterior opacities 

Antimalarials 
Uses 
T h e antimalarial drugs chloroquine (Nivaquine, 
Av locor ) a n d hydroxychloroquine (Plaquenil) are 
u s e d in the prophylaxis a n d t rea tment of malaria 
as well as in the t rea tment of certain rheumato log 
ical (e .g . r h e u m a t o i d arthritis , juvenile chronic 
arthrit is , sys temic lupus ery thematosus ) a n d der
mato lóg ica! diseases (e .g . discoid lupus) . T h e u s e 
of chloroquine has also been a d v o c a t e d in the 
t r e a t m e n t of ca lc ium abnormalit ies of sarcoidosis . 
T h e n o r m a l adult daily dose in the t r e a t m e n t of 
rheumatolog ica l d isorders is 2 5 0 m g of ch loro
quine p h o s p h a t e or equivalent. 

Incidence T h e inc idence of retinal d a m a g e is dose 
re lated. A cumulat ive dose of less t h a n 100 g of 
chloroquine or a durat ion of t r e a t m e n t of less than 
1 y e a r is rarely assoc iated wi th retinal d a m a g e . 
T h e risk of toxicity increases significantly w h e n 
t h e addit ive dose e x c e e d s 3 0 0 g (i .e. 2 5 0 m g daily 
for 3 years ) . H o w e v e r , there h a v e b e e n reports of 
pat ients receiving cumulat ive dose s exceed ing 
1000 g w h o did not deve lop m a c u l o p a t h y . H y d 
roxych loroquine a p p e a r s to be safer t h a n chloro
quine . T h e incidence of retinotoxicity is lower a n d , 
w h e n retinal d a m a g e does occur , it is usual ly mild 
a n d non-progress ive . 

Clinical features Chloroquine m a c u l o p a t h y can 
be divided into the following stages: 

• P r e m a c u l o p a t h y is character ized by n o r m a l 
visual acuity , a n d a s c o t o m a to a r e d target 
b e t w e e n 4° a n d 9° of fixation. T h e c h a n g e s 
usual ly d i sappear if the d r u g is s topped . 

• Establ ished m a c u l o p a t h y is character ized by 
slightly r e d u c e d visual acuity , loss of the 
foveolar reflex a n d a subtle parafoveal halo of 



retinal p igment epithelial pallor (Figure 1 5 . 2 a 
a n d Figure 1 5 . 3 a ) . These c h a n g e s are usually 
non-progress ive if the d r u g is s topped . 
Bull's eye m a c u l o p a t h y is character ized by 
moderate ly r e d u c e d visual acuity , central foveo-
lar hyperp igmenta t ion s u r r o u n d e d by a depig
m e n t e d z o n e a n d encircled by a hyperpig-
m e n t e d ring (Figures 15 .2b , 15 .3b) . This s tage 
m a y progress even if the d r u g is s topped . 
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Figure 15.2 Progression of chloroquine maculopathy 

Figure 15.3 Chloroquine maculopathy: (a) early changes with a parafoveal halo; (b) established 'buU's-eye' maculopathy 

Severe m a c u l o p a t h y is character ized b y m a r k e d 
reduct ion of visual acuity a n d a 'pseudo-hole ' at 
the fovea with w i d e s p r e a d surround ing retinal 
p i g m e n t epithelial a t r o p h y (Figure 1 5 . 2 c ) . 
E n d - s t a g e m a c u l o p a t h y is character ized by 
severe reduct ion of visual acuity a n d m a r k e d 
a t r o p h y of the retinal p i g m e n t epithel ium with 
u n m a s k i n g of the larger choroidal b lood vessels 
(F igure 1 5 . 2 d ) . T h e retinal arterioles m a y also 
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superficial corneal epithel ium that a p p e a r in a 
v o r t e x fashion from a point be low the pupil a n d 
swirl o u t w a r d s (vortex kera topathy , c o r n e a verti-
cülata) (Figure 1 5 . 4 ) . 

Amiodarone 
Uses 

A m i o d a r o n e ( C a r d a r o n e ) is u s e d mainly in the 
t r e a t m e n t of ventr icular a n d supraventr icu lar 
t a c h y c a r d i a s inc luding the W o l f f - P a r k i n s o n -
W h i t e s y n d r o m e . 

Ocular side effects 

• K e r a t o p a t h y is identical to that seen wi th 
chloroquine but is d o s e re lated. O n a low d o s e 
of 1 0 0 - 2 0 0 m g / d a y v e r y mild c h a n g e s m a y 
deve lop in s o m e pat ients . O n h igher dose s of 
4 0 0 - 1 4 0 0 m g / d a y a m o d e r a t e to severe kerato 
p a t h y occurs d e p e n d i n g on the durat ion of 
adminis trat ion. T h e cornea l c h a n g e s are revers i 
ble w h e n the d r u g is s topped . 

• L e n s opacit ies , w h i c h a r e visually inconsequen
tial, deve lop in about 5 0 % of pat ients o n 
m o d e r a t e to h igh doses . 

Chlorpromazine 
Uses 
C h l o r p r o m a z i n e (Largacti l ) is widely u s e d as a 
sedat ive a n d in the t r e a t m e n t of schizophrenia . 
T h e n o r m a l m a i n t e n a n c e oral dose is 7 5 - 3 0 0 m g / 
d a y . 

Ocular side effects 

Figure 15.4 Cornea verticillata 

Retinotoxicity m a y o c c u r but only if e x t r e m e l y 
h igh doses (over 2 4 0 0 m g / d a y ) a r e taken o v e r 
long per iods of time. 
Fine ye l lowish-brown granules m a y deve lop o n 
the anter ior lens surface . T h e s e a r e initially 
s i tuated within the pupil lary a r e a but a r e rare ly 
sufficiently d e n s e to impair vision. 

b e c o m e a t t enuated a n d p igment c lumps de
ve lop in the per ipheral ret ina. These c h a n g e s 
a r e irreversible. 

Screening A t present there is n o single test that is 
sufficiently reliable to rule out early m a c u l o p a t h y . 
H o w e v e r , in clinical pract ice chloroquine c a n be 
adminis tered safely to pat ients wi thout the n e e d 
for repetit ive rout ine examinat ion by a n ophthal 
mologist or the use of compl icated tests . R e c o r d 
ing of visual acuity a n d o p h t h a l m o s c o p y by the 
prescribing doctor is all that is required to detect 
early macu lopathy . If an abnormal i ty is found 
then the opinion of a n ophthalmologis t should be 
sought . 

Keratopathy 

Chloroquine kera topathy is d u e to the deposi t ion 
of the d r u g in the corneal epithel ium, but unlike 
chloroquine macu lopathy , it is no t dose re lated. 
T h e c h a n g e s are usually reversible o n cessat ion of 
t h e r a p y , a l though occasionally they m a y dis
a p p e a r despite cont inued administrat ion. In the 
vas t majori ty of cases the kera topathy is in
n o c u o u s , a l though very rarely it m a y cause 
s y m p t o m s of haloes a n d slight visual impa irment . 
Unless gross , chloroquine kera topathy c a n only be 
de tec ted by us ing a special microscope (slit l amp) . 
T h e corneal c h a n g e s consist of bilateral a n d 
symmetr ica l greyish or go lden deposi ts in the 



Thioridazine 
Uses 

Thioridazine (Melleril) is u sed in the t r e a t m e n t of 
schizophrenia a n d related psychoses . T h e n o r m a l 
dose is 1 5 0 - 6 0 0 m g / d a y . 
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Ocular side effects 

Retinotoxicity m a y deve lop w h e n a daily dose of 
8 0 0 m g is exceeded . C o n t r a r y to chloroquine 
m a c u l o p a t h y , the incidence of toxicity is unre la ted 
to the total cumulat ive dose . T h e m o s t character i s 
tic s y m p t o m s of early toxicity are blurring of vision 
a n d impaired night vision or dark adaptat ion . 

• Ear ly c h a n g e s are character ized by coarse , 
browni sh p i g m e n t a r y stippling at the poster ior 
pole . Cessat ion of the d r u g at this s tage m a y 
halt further d a m a g e . 

• L a t e c h a n g e s consist of geographica l a r e a s of 
a t r o p h y a n d h y p e r p i g m e n t e d c lumps a n d 
plaques (Figure 1 5 . 5 ) . 

Ocular side effects 

• Retinotoxici ty in the form of mult iple p a r a m a c u 
lar refractile lesions m a y deve lop in s o m e 
pat ients o n h igh doses . T h e retinal lesions, if 
s e v e r e , m a y c a u s e visual i m p a i r m e n t (Figure 
1 5 . 6 ) . T h e lowest cumulat ive dose r e p o r t e d to 
c a u s e retinal c h a n g e s is 7.7 g. 

• V o r t e x k e r a t o p a t h y occurs in s o m e pat ients . 
• Bilateral opt ic neurit is , w h i c h is reversible o n 

cessat ion of t h e r a p y , h a s b e e n r e p o r t e d in a few 
cases . 

Figure 15.5 Clumps of retinal hyperpigmentation due to 
thioridazine toxicity (courtesy of Professor A. Bird) 

Figure 15.6 Advanced tamoxifen retinopathy 

Tamoxifen 
Uses 
Tamoxi fen (Emblon , N o l t a m , N o l v a d e x , Tomofen) 
is a specific ant ioes trogen u s e d in the t r e a t m e n t of 
breas t cancer . It h a s few sys temic side effects a n d 
ocu lar compl icat ions are u n c o m m o n . T h e n o r m a l 
d o s e is 2 0 - 4 0 m g / d a y . 
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Ocular side effects 

A b o u t 1% of patients deve lop optic n e u r o p a t h y on 
a dose of 15 mg/kg per day . The risk is increased 
wi th higher doses , particularly in pat ients wi th 
impaired renal function. Visual loss is usually 
s u d d e n a n d dramat ic with impairment of co lour 
percept ion especially to red /green . 

• The optic discs m a y either be normal or they 
m a y s h o w o e d e m a a n d s p l i n t e r - s h a p e d 
h a e m o r r h a g e s . 

• A l t h o u g h a variety of visual field defects m a y 
occur the m o s t c o m m o n is a t empora l defect. 

R e c o v e r y is the rule once the d r u g is s topped , 
a l though this is frequently very s low a n d m a y take 
u p to 12 m o n t h s . Unfortunate ly , there is n o test 
that can identify pat ients w h o will deve lop optic 
n e u r o p a t h y . Ideally, a basel ine examinat ion 
should be per formed before t rea tment is c o m 
m e n c e d . If the daily dose exceeds 15 mg/kg 

screening at 4-weekly intervals is r e c o m m e n d e d , 
part icularly in pat ients wi th impaired renal func
tion. T h e pat ient should be advised to s top taking 
the d r u g immediate ly h e deve lops visual s y m p 
t o m s . 
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Ethambutol 
Uses 

Ethambuto l (Myambuto l , M y n a h ) is u sed in 
combinat ion with isoniazid or rifampicin in the 
t r e a t m e n t of tuberculosis . T h e n o r m a l dose is 
2 5 mg/kg per day for the first 2 m o n t h s a n d 
15 mg /kg p e r day thereafter. 
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Abducens nerve 
anatomy of, 74 
basilar part, 74 
disease of, 74 
fasciculus, 74 
intracavernous part, 76 
intraorbital part, 76 
lesions damaging, 75-76 
palsy 

causes, 77 
clinical features, 76 

Achromic naevi, 138 
Acidophil pituitary tumours, 79 
Acne rosacea, 122 
Acoustic neuroma, 136 

causing damage to sbcth nerve, 75 
Acquired immunodeficiency 

syndrome, 110-113 
ocular features. 111 
syphilis and, 113 

Adenoma sebaceum, 138 
Amaurosis fugax, 37 

in carotid artery disease, 34 
in giant cell arteritis, 32 
in hypertension, 29 

Amaurotic pupil, 64 
Amiodarone toxicity, 154 
Amyloidosis, 41 
Anaemias, 125 
Aneurysm, intracavernous, 92 
Angioid streaks, 120 ,121 ,146 
Angiography in carotid artery 

disease, 36 
Angioma of brain, 135 
Ankyloblepharon, 118 
Ankylosing spondylitis, 41 
Anterior ischaemic optic 

neuropathy, 31 
Anterior uveitis 

causes, 4 
ankylosing spondylitis, 4 
Behget's disease, 4 , 1 9 
Crohn's disease, 4 ,107 
herpes zoster. 111 
juvenile arthritis, 5, 46 

Anterior uveitis (cont.) 
causes (cont.) 

lymphomas, 132 
psoriatic arthritis, 4 
Reiter's syndrome, 4 
sarcoidosis, 4, 5 
syphilis, 4, 5 ,114 
tuberculosis, 5 , 104 
Whipple's disease, 5 

Antimalarials, toxicity of, 152 
Anton's syndrome, 86 
Argyll Robertson pupils, 114 
Arteriosclerosis in hypertensive 

retinopathy, 27 
Arthritis 

in ankylosing spondylitis, 41 
in Behiet's disease, 49 
juvenile chronic, 4 5 - 4 7 
psoriatic. See Psoriatic arthritis 
in Reiter's disease, 43 
in sarcoidosis, 98 
in systemic lupus erythematosus, 

53 
Ataxia telangiectasia, 141 
Ataxic nystagmus, 66 
Atopic eczema, 121 

Bassen-Komzweig syndrome, 147 
Behget's disease, 4 7 - 5 0 

ocular features, 49 
Benedikt's syndrome, 68 
Benign intracranial hypertension, 

87, 91 
Bielschowsky test, 73 
Blepharitis 

in acne rosacea, 123 
in eczema, 121 

Blepharospasm, essential, 97 
Blood, diseases of, 125-129 
Bone-spicule pigmentation, 146 
Boumeville's disease, 138 
Brain tumours, papilloedema in, 

8 8 - 8 9 
Bull's eye maculopathy, 153 
Buphthalmos, 135 

Candle wax drippings, 102 
Carotid aneurysms, 65 

causing third nerve palsy, 71 
Carotid arteries, 78 -79 

disease of, 3 3 - 3 8 
investigation of, 36 
management, 37 
ocular features, 34 
systemic features, 33 

Carotid-cavernous fistulae, 69, 
9 2 - 9 3 

direct, 92 
indirect, 93 

Carotid endarterectomy, 37 
Cataract, 4 

causes, 5 
diabetes, 24 
dystrophica myotonica, 59 
eczema, 122 
steroids, 5 ,151 
trauma, 5 

Cerebrospinal fluid circulation, 87 
Caeruloplasmin, 96 
Chiasm 

applied anatomy, 77 -79 
disorders of, 77 -83 

classification of, 77 
nerve fibres, 77 -78 
variation in location, 78 

Chlamydial oculogenital infection, 
115 

Chloroquine toxicity, 152 
Chlorpromazine toxicity, 154 
Cholesterol crystals, 34 
Chordomas damaging sixth nerve, 

75 
Choroid 

haemangioma of, 135 
hamartomas, 137 

Choroiditis, in syphilis, 114 
Chromophobe adenomas, 79, 80 
Cicatrical pemphigoid, 117 
Ciliary body, haemangioma of, 135 
Ciliary epithelium in multiple 

myeloma, 132 
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Circinate balanitis, 43 
Cluster headaches, 96 
Coital migraine, 96 
Collier's sign, 12 
Colour desaturation in pituitary 

adenoma, 80 
Condylomata lata, 113 
Conjunctiva 

in AIDS, 111 
C h e m o s i s , 13 

in pemphigoid, 117 
in Stevens-Johnson syndrome, 

119 
telangiectasia of, 141 

Conjunctivitis, 1 
causes 

chlamydial infection, 115 
Crohn 's disease, 1 ,107 
eczema, 121 
gonorrhoea, 1 ,116 
pemphigoid, 1,118 
psoriatic arthritis, 1 ,45 
Reiter 's syndrome, 1 ,44 
Stevens-Johnson syndrome, 1, 

119 
Wegener 's granulomatosis, 1, 

105 
neonatal, 115 

Connective tissue disorders, 51-55 
Contact lens cornea, 40 
Cornea 

deposits from antimalarials, 152 
inflammation, 3 

See also Keratitis 
in Marfan's syndrome, 144 
in multiple myeloma, 132 
peripheral guttering, 40 
scarring 

in eczema, 122 
i n pemphigoid, 118 
in Stevens-Johnson syndrome, 

119 
Cotton-wool spots, 7 

causes, 7 
AIDS, 7 
anaemia, 125 
blood hyperviscosity, 7 ,127 
CMV retinitis. I l l 
collagen disorders, 7 
diabetes, 7, 21 
giant cell arteritis, 32 
hypertension, 7, 27, 28 
leukaemia, 127 
multiple myeloma, 132 
papilloedema, 7, 90 
retinal vein occlusion, 7 
systemic lupus erythematosus, 

52 
Craniopharyngioma, 82 
Crohn 's disease, 107 
Cushing 's disease, 79 
Cytomegalovirus retinitis, 110, 111 

Dalrymple's sign, 11 
Dermatomyositis, 52 -53 
Diabetes mellitus, 18-25 

advanced eye disease in, 23 
cataract in, 24 
causing third nerve palsy, 72 
complications, 19 
definition, 18 
maculopathy, 21 
neuropathy in, 19 
ocular complications, 19 
ocular nerve palsies, 1, 24 
retinopathy, 7, 8 , 1 9 - 2 3 

background, 20 
incidence of, 19 
preproliferative, 21 
proliferative, 23 
risk factors, 19 
screening for, 20 
systemic features, 18 
third nerve lesions in, 70 
treatment of, 19 

Dilator pupillae, hypoplasia of, 144 
Drug toxicity, 151-156 
Drusen, 89, 90, 91 
Duplex scanning, 36 
Dural shunt, 93 
Dystrophica myotonica, 58 

Eaton-Lambert syndrome, 58 
Ectopia lentis, 143 
Eczema, 121 
Ehlers-Danlos syndrome, 121,134 
Encephalotrigeminal angiomatosis, 

135 
Endocrine disorders, 9 - 2 5 
Epicanthic folds, 146 
Episcleritis, 1 

in Wegener's granulomatosis, 105 
Erythema multiforme, 118 
Erythema nodosum, 47, 98 ,107 
Ethambutol toxicity, 156 
Eyelids 

in acquired syphilis, 113 
in pemphigoid, 118 
heliotrope, 54 
Kaposi's sarcoma of. I l l 
neuromas, 137 
plaques in sarcoidosis, 101 
retraction 

causes, 12 
in thyroid disease, 11 

in scleroderma, 53 
in Sevens-Johnson syndrome, 119 
in systemic lupus erythematosis, 

52 
in thyroid disease, 11 

Facial skin capillary angioma, 135 
Felty's syndrome, 40 

Fourth nerve palsy 
causes of, 73 
clinical features, 73 

Foville's syndrome, 74 
Friedreich's ataxia, 147 

Giant cell arteritis, 29 -32 
investigations, 30 
ocular features, 31 
optic nerve in, 31 

Glaucoma, 4 
causes 

homocystinuria, 145 
Marfan's syndrome, 144 
neurofibromatosis, 138 
steroids, 151 
Sturge-Weber syndrome, 135 

Gonorrhoea, 116 
Graves' disease, 10 

ophthalmic signs, 11 
Grönblad-Stranberg syndrome, 120 
Guillain-Barré syndrome, 57 
Gunn's sign, 28 

Haemoglobins, abnormal, 129 
Hard exudates, 8 

in diabetes, 20 
in hypertensive retinopathy, 27 
in Von Hippel-Lindau syndrome, 

141 
Headache 

cluster, 65, 95 
in pituitary adenoma, 80 
from raised intracranial pressure, 

87 
in systemic lupus erythematosus, 

51 
See also Migraine 

Heart 
in Marfan's syndrome, 143 
in sarcoidosis, 98 
in scleroderma, 53 

Hemianopias, 86, 87 
Herpes simplex, 113 

keratitis, 3 
Herpes zoster ophthalmicus. 111 
Hodgkin's disease, 132,133 
Hollenhorst's crystals, 34 
Holmes-Adie pupil, 65 
Homocystinuria, 144 
Horner's syndrome, 65, 95 
Hunter's syndrome, 148 
Hurler's syndrome, 148 
Hutchinson's triad, 114 
Hyaline bodies, 89, 90, 91 
Hypermetropia, 89 
Hypeφituitarism, 79 
Hypertension, 2 6 - 2 9 

affecting diabetic retinopathy, 20 
benign intracranial, 87, 91 
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Hypertension (cont.) 
causing third nerve palsy, 71 
definition, 26 
ocular features, 26 
in pseudoxanthoma elasticum, 120 
raising intracranial pressure, 87 
retinopathy, 7, 8, 26 

arteriosderosis in, 27 
grading of, 28 

Hyperthyroidism, 10 
factitious, 10 
ophthalmic signs, 11 

Hyperviscosity syndrome, 127 
Hypopituitarism, 79 

Intracavemous aneurysm, 92 
Intracranial pressure 

raised, 87-91 
causes of, 07 
damaging sixth nerve, 76 
systemic features, 87 

Iris 
atrophy in sickle cell anaemia, 129 
haemangioma, 135 
hamartomas, 137 

Kaposi's sarcoma, 110, 111 
Kayser-Fleischer rings, 96 
Keams-Sayre syndrome, 59 ,147 
Keratitis, 3 , 4 

causes, 3 
acne rosacea, 3 , 123 
atopic eczema, 3 
chlamydial infection, 115 
congenital syphilis, 114,115 
connective tissue disorders, 3 
Crohn's disease, 3 
heφes , 3 
polyarteritis nodosa, 5 4 - 5 5 
Reiter's syndrome, 44 
rheumatoid arthritis, 3 , 4 0 
Wegener's granulomatosis, 3 

Keratoconjunctivitis sicca, 2 
causes 

Crohn's disease, 107 
sarcoidosis, 101 
Sjogren's syndrome, 2 
thyroid disease, 13 

Keratoconus 
in eczema, 122 
in Ehlers-Danlos syndrome, 146 

Keratoderma blenorrhagica, 43 
Keratolysis in rheumatoid arthritis, 

41 
Keratopathy 

from amiodarone, 154 
from antimalarials, 154 
in systemic lupus erythematosus, 

52 
from tamoxifen, 155 

Kidney 
disease of 

in diabetes, 1 9 , 2 0 
in polyarteritis nodosa, 55 
in sarcoidosis, 98 
in scleroderma, 53 
in systemic lupus 

erythematosus, 52 
Kimmelstiel-Wilson syndrome, 19 
Kocher's sign, 11 
Kveim-Siltzbach test, 99 

Lacrimal glands, in sarcoidosis, 101 
Lander's sign, 102 
Laurence-Moon-Biedl syndrome, 

147 
Lens 

opacities from amiodarone, 154 
subluxation, 144,145 

Leptomeningeal metastases, 131 
Leukaemias, 126-127 
Louis-Bar syndrome, 141 
Lung 

carcinoma of, 58 
disease of, 98-106 

in Marfan's syndrome, 144 
in scleroderma, 53 

Lupus pernio, 101 
Lymphomas, 132 

Maculopathy from antimalarials, 152 
Madarosis, 113 
Maddox see-saw nystagmus, 67, 81 
Marcus Gunn pupil, 64 
Marfan's syndrome, 143 
Maroteaux-Lamy syndrome, 148 
Meibomian cysts, 123 
Meningioma, 8 2 - 8 3 
Metastases, 130 
Microspherophakia, 144 
Miescher's elastoma, 144 
Migraine, 33, 9 3 - 9 6 

classic, 94 
coital, 95 
common, 94 
complicated, 94 
focal, 94 
ophthalmoplegic, 94 
retinal, 94 
treatment, 9 6 - 9 7 
types of, 93 

Millard-Gubler syndrome, 74 
Morquio's syndrome, 148 
Mucopolysaccharidoses, 147 
Mouth ulcers 

in Behfet's syndrome, 47 
in Reiter's syndrome, 43 

Multiple myeloma, 127,131 
Multiple sclerosis, 59-61 

ocular features, 60 
systemic features, 59 

Nasopharyngeal tumours, 75 
Near reflex, 63 
Neurological disorders, 5 6 - 9 7 
Neurofibromatosis, 136 
Neuroretinitis in syphilis, 114 
Neurosyphilis, 113 
Nodular fibroangiomas, 138 
Naevi, achromic, 138 
Nystagmus, 6 6 - 6 7 

ataxic, 66 
in Friedreich's ataxia, 147 
latent, 66 
motor imbalance, 66 
in multiple sclerosis, 62 
optokinetic, 66, 87 
pendular, 123 
periodic alternating, 67 
physiological, 66 
see-saw (Maddox), 67, 81 
sensory deprivation, 67 
types of, 66 
vestibular, 66 

Ocular myasthenia, 56 
Ocular myopathies, 5 8 - 5 9 
Oculocutaneous albinism, 123 
Oculomotor nerve 

aberrant regeneration, 71 
basilar part, 6 8 - 6 9 
disease, 67 
intraorbital part, 69 
intracavemous part, 69 
palsy, 71 

aneurysms causing, 71 
causes of, 71 
in diabetes, 24, 71 
in giant cell arteritis, 32 
in hypertension, 26, 71 
in syphilis, 114 
treatment, 72 

pupillomotor fibres, 6 9 - 7 0 
Oculosympathetic palsy, 65 
Olfactory groove meningiomas, 83 
Optic discs 

haemangiomas, 141 
in papilloedema, 89 
swelling, 91 

Optic nerve 
glioma, 137 
in giant cell arteritis, 31 
metastatic invasion, 130 
opaque nerve fibres, 91 
in sarcoidosis, 102 
in Wegener's granulomatosis, 105 

Optic nerve head 
haemangiomas, 141 
in sarcoidosis, 102 
swelling, 87 

See also Papilloedema 
Optic neuritis 

in multiple sclerosis, 60 
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Optic neuritis (cont.) 
symptoms, 61 
from tamoxifen, 155 

Optic neuropathy, causes 
anaemia, 125 
collagen disorders, 8 
ethambutol, 156 
giant cell arteritis, 8 
leukaemia, 127 
systemic lupus erythematosus, 52 
thyroid disease, 14 ,17 
Wegener's granulomatosis, 8 

Optic radiations, 84 
Optic tract 

anatomy of, 84 
disorders of, 84 -85 

Optokinetic nystagmus, 66, 87 
Orbit 

in leukaemia, 127 
in lymphoma, 133 
metastases in, 131 
plasmacytomas, 132 
in Wegener's granulomatosis, 105 

Orbital decompression, 17 

Paget's disease, 121 
Palindromic rheumatism, 39 
Pancoast's tumour, 66 
PapüUtis, 108 
Papilloedema, 7, 8, 87-91 

atrophic, 89 
in brain tumours, 87 
differential diagnosis, 89, 91 
vintage, 89 

Parietal lobe disease, 86 
Parinaud's syndrome, 12, 67 
Pemphigoid, cicatricial, 117 
Phacomatoses, 135-142 
Phaeochromocytoma, 136 
Phytanic acid storage disease, 147 
'Pie on the floor' defect, 85 
'Pie in the sky'defect, 84 
Pituitary apoplexy, 69 
Pituitary gland 

adenoma, 80 
treatment, 81 -82 

disorders of, 79 
physiology of, 79 

Polyarteritis nodosa, 54 -55 
Polycythaemia, 140 
Polymyalgia rheumatica, 30 
Polymyositis, 53 -54 
Polyposis coli, 108 
Posterior fossa tumours, 76 
Posterior uveitis, 6 

causes, 6 
AIDS, 6 
Behςet's disease, 6 
Crohn's disease, 6 
reticulum cell sarcoma, 6 
sarcoidosis, 6 ,101 

Posterior uveitis (cont.) 
causes (cont.) 

syphilis, 6 
tuberculosis, 6 
Whipple's disease, 6 ,108 

Prematurity, retinopathy in, 148 
Proliferative sickle retinopathy, 129 
Proptosis 

causes, 15 
carotid-cavernous fistula, 9 2 - 9 3 · 
thyroid disease, 14 ,15 
tumours, 15 

decompression for, 17 
measurement, 14 

Prostatitis, 41 
Pseudopapilloedema, 89 
Pseudoproptosis, 14 
Pseudoxanthoma elasticum, 120 
Psoriatic arthritis, 4 4 - 4 5 
Ptosis, 58 

causes 
dystropia myotonica, 58, 59 
myasthenia gravis, 56 
ocular palsy, 57, 58 

Pupil 
abnormalities, 6 2 - 6 5 

in diabetes, 24 
in syphilis, 114 

amaurotic, 64 
applied anatomy, 62 
Argyll Robertson, 64 
Holmes-Adie, 65 
light reflex, 62 
Marcus Gunn, 64 
near reflex, 63 
relative afferent defect, 64 
sympathetic supply, 64 
total afferent defect, 64 

Refraction, changes in diabetes, 25 
Refsum's syndrome, 147 
Regional ileitis. See Crohn's disease 
Reiter's syndrome, 4 3 - 4 4 , 1 1 5 
Reticulum cell sarcoma, 132 
Retina 

acute massive exudation, 49 
damage from antimalarials, 153 
detachment, 141 

in diabetes, 23 
haemangiomas, 141 
in hyperviscosity syndrome, 127 
in Marfan's syndrome, 144 
oedema 

in Behiet's syndrome, 49 
in diabetes, 20 
in hyperviscosity syndrome, 127 

pigment epithelium hypertrophy 
in polyposis coli, 109 

in polyarteritis nodosa, 55 
in polymyositis and 

dermatomyositis, 54 

Retina (cont.) 
in scleroderma, 53 
in syphilis, 114,115 
in systemic lupus erythematosus, 

52 
vasculitis 

in Crohn's disease, 107 
in multiple sclerosis, 62 
in sarcoidosis, 102 
in Wegener's granulomatosis, 

105 
Retinal artery 

occlusion 
in giant cell arteritis, 32 
management of, 34 

Retinal haemorrhages 
causes, 7 

diabetes, 20 
hypertension, 7 
papilloedema, 7 
retinal vein occlusion, 7 

Retinal migraine, 94 
Retinal stiroke, 34 
Retinal transient ischaemic attacks, 

34 
Retinal vein occlusion 

clinical features, 29 
in hypertension, 26, 28 

Retinitis 
in Behcet's syndrome, 49 
CMV, 111 

Retinitis pigmentosa, 146,147 
Retinopathy 

in anaemia, 125 
from antimalarials, 152 
from chlorpromazine, 154 
in leukaemias, 127 
in multiple myeloma, 132 
of prematurity, 148 
in sickle cell disease, 129 
from tamoxifen, 155 
from thioridazine, 155 

Rheumatoid arthritis, 39-41 
ocular features, 40 
systemic features, 39 
treatment, 40 

Rheumatoid nodules, 39 
Roth's spots, 7 

causes 
anaemia, 125 
leukaemia, 127 
multiple myeloma, 132 

Sacroiliitis, 41 
Salmon patches, 129 
Sanfilipo's syndrome, 148 
Sarcoidosis, 84, 98 

ocular features, 100 
Sclera, blue, 146 
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Scleritis, 4 
causes 

connective tissue disorders, 4 
polyarteritis nodosa, 44 
rheumatic arthritis, 4, 41 
syphilis, 114 
systemic lupus erythematosus, 

52 
Wegener's granulomatosis, 4, 

105 
Scleroderma, 52 
Scleromalacia perforans, 41 
See-saw nystagmus, 67, 81 
Sella turcica, 77 
Serum angiotensin converting 

enzyme, 99 
Severe bullous erythema 

multiforme, 118 
Sexually transmitted diseases, 

110-116 
Sickle ceU disease, 121 ,128-129 
Sbcth nerve 

anatomy of, 74 
basilar part, 74 
disease, 74 
fasciculus, 74 
intracavernous part, 76 
intraorbital part, 76 
lesions damaging, 75 -76 
palsy, 74 

causes, 76 
clinical features, 76 

ventral lesion, 75 
Sjogren's syndrome, 2 

primary, 2 
secondary, 2 

in psoriatic arthritis, 45 
in rheumatoid arthritis, 40 
in scleroderma, 53 
in systemic lupus 

erythematosus, 52 
Skin 

disease of, 117-124 
in polyarteritis nodosa, 54 
in polymyositis and 

dermatomyositis, 54 
in systemic lupus erythematosus, 

51 
Spasmus nutans, 66 
Sphenoidal ridge meningiomas, 83 
Spheno-orbital encephalocele, 138 
Spinal cord lesions in multiple 

sclerosis, 59 

Steroids 
in thyroid disease, 17 

ocular toxicity of, 151 
Stevens-Johnson syndrome, 118 
Striate calcarine cortex, 85 
Strokes, 33 
Sturge-Weber syndrome, 135 
Subarachnoid haemorrhage, 91 
Suprasellar calcification, 82, 83 
Swinging-flashlight test, 64 
Symblepharan in pemphigoid, 118 
Syphilis 

acquired, 112 
congenital, 114 
diagnosis, 113 
ocular signs, 113 

Syringomyelia, 65 
Systemic lupus erythematosus, 51 
Systemic sc erosis, 5 2 - 5 3 

Tamoxifen toxicity, 155 
Temporal arteritis, 29 
Temporal lobe disease, 86 
Tensilon test, 57 
Terson's syndrome, 91 
Thioridazine toxicity, 155 
Third nerve 

aberrant regeneration, 71 
basilar part, 68 
disease, 68 
intracavernous part, 69 
intraorbital part, 69 
palsy, 71 

from aneurysms, 71 
causes of, 71 
in diabetes, 71 
in hypertension, 71 
treatment, 72 

pupillomotor fibres, 6 9 - 7 0 
Thyroid gland 

disease of, 9 
infiltrative ophthalmopathy in, 12 
ophthalmic signs, 11-18 
treatment of, 16-17 

physiology, 9 
Thyroiditis, 10 
Tolosa-Hunt syndrome, 69 
Total afferent pupillary defect, 64 
Toxicity from drugs, 151 
Toxoplasmosis, 112 
Transient cerebral ischaemic attacks, 

33 

Trauma 
causing carotid-cavernous fistula, 

92 
causing fourth nerve palsy, 73 
to third nerve, 71 

Trichiasis in pemphigoid, 118 
Trochlear nerve palsy 

causes of, 73 
clirücal features, 73 
congenital, 73 

Tuberculosis, 83 ,102-104 
ocular features, 104 

Tuberculum sellae meningiomas, 83 
Tuberous sclerosis, 138 

Uhthoff's phenomenon, 60, 61 
Ulcerative colitis, 107 

in akylosing spondylitis, 41 
Uncinate fits, 86 
Urethritis 

in Reiter's syndrome, 43 
non-gonococcal, 115 

Usher's syndrome, 147 
Uveitis, anterior and posterior. See 

Anterior uveitis; Posterior 
uveitis 

Vestibular nystagmus, 66 
Visual cortex lesions, 86 
Visual field defect 

from ethambutol, 156 
in craniopharyngioma, 82 
in pituitary adenoma, 80 
in retinitis pigmentosa, 146 
in syphilis, 114 
in thyroid disease, 15 

Visual hallucinations, 86 
Von Graefe's sign, 11 
Von Hippel-Lindau syndrome, 140 
von Recklinghausen's disease, 136 

Waldenstrom's 
macroglobulinaemia, 127 

Wall-eyed bilateral intemuclear 
ophthalmoplegia, 68 

Weber's syndrome, 68 
Wegener's granulomatosis, 104 
Wernicke's hemianotrophic 

pupillary reaction, 84 
Whipple's disease, 108 
Wilson's disease, 96 
Wybum-Mason syndrome, 142 


