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OCULAR LEPROSY (HANSEN'S DlSEASE) 

H. Bruce Os t l e r  

Marian W. Ost ler  

There a re  an estxmated 10 t o  15 ml l l lon  persons wlth leprosy i n  t h e  

world today. Moreover, of patxents  with leprosy,  ocular  involvement has 
- 

been found i n  from 6% t o  90% of cases ,  and est imates of blindness vary 

from one-half t o  three-quarters of a m i l l l o n  pa t i en t s .  These f igures ,  

however, represent  only an educated guess as t o  the  prevalence of leprosy 

i n  the  world and t h e  extent  of ocu la r  involvement and blindness m the  

disease.  It is s ignxf icant  t h a t  most of t h i s  da ta  was gathered from 

f i e l d  workers i n  Africa, where ocular  involvement is l e s s  common, and 

where the  Llfe expectancy is shor ter .  I n  A s i a ,  and m the  more temperate 

cl imates of the  world, one would expect t h e  f igures  t o  be much higher. 

Blindness from ocular  involvement i n  leprosy can o f ten  be prevented; 

i n  many instances it can be cured, and i n  some cases i t  can be delayed 

f o r  many years. W e  w i l l  discuss the  prevention and treatment of the  

various types of ocular  involvement common i n  leprosy. 

OCULAR INVOLVEMENT 

Eyelid Involvement. In  over two-thirds of a l l  forms of leprosy,  the  

eyebrows and eyel ids  a r e  lnvolved and represent  a widely known st igmata,  

recognized by physician and layman a l ike .  The les ions  a r e  general ly 

symmetrical i n  appearance. 

Loss of the  outer  t h l r d  of the  eyebrow i s  most commonly seen,  although 

the  e n t i r e  eyebrow may be absent.  This f lnding occurs I n  from one-half t o  



two-thlrds of a l l  p a t l e n t s  w ~ t h  leprosy I n  many Ins tances ,  h a i r  l o s s  

is associated wlth the  t y p i c a l  s k i n  l e s l o n s  of tuberculoid leprosy  which 

involve t h e  s k i n  of t he  e y e l i d  and t h e  a r e a s  of t h e  s u p r a c i l l a r y  r idge .  

I n  t h e  po la r  form and t h e  near  p o l a r  form of lepromatous leprosy ,  t h e  

s u p r a c i l i a r y  r i d g e  and the  s k l n  of t h e  e y e l i d s  may a l s o  be t h ~ c k e n e d  i n  

a s s o c i a t i o n  w ~ t h  the  p a r t i a l  o r  t o t a l  l o s s  of t h e  eyebrow. 

Loss of t h e  eyelashes occurs  l e s s  f r equen t ly  and gene ra l ly  begins 

wi th  t h e  whitening of t h e  ind iv idua l  l a s h e s  and t h e  s p l i n t e r i n g  of t h e  

eye lashes ,  followed by h a i r  l o s s .  Loss of t h e  l a t e r a l  a spec t ,  o r  t h e  

l a s h e s  i n  t h e  middle p o r t i o n  of t h e  e y e l i d ,  may then  occur  o r  t he  l a s h e s  

of t h e  e n t l r e  e y e l i d  may appear spa r se .  

Along wl th  the  l o s s  of t h e  eye lashes ,  t h e  l i d  margln eventua l ly  

develops a  r o l l e d  appearance, w i th  evidence of marked t h ~ c k e n i n g  of t h e  

l i d  i t s e l f .  I n  some ins t ances  of lepromatous leprosy ,  a  nodular  

th ickening  o f  t h e  s u p r a c i l l a r y  r idges  and/or  the  e y e l i d  i t s e l f  occurs ,  

and 1 t o  20 nodules (lepromata) may be noted i n  these  a reas .  Most 

f r equen t ly ,  t h e  nodules involve  t h e  s k l n  of t he  eyebrows, then  t h e  upper 

e y e l l d s ,  and l e a s t  f r equen t ly  t h e  sk in  of t h e  lower eye l ids .  Ulceration 

of  t h e  s k i n  of t h e  eye l id  may occur during an erythema nodosun leprosum 

reac t ion .  

A b lepharochalas is  ( s t r e t c h i n g  of t he  e y e l i d  s k i n  due t o  r e c u r r e n t  

edema and i n f i l t r a t i o n )  manifested by t h i n ,  wrinkled,  and redundant s k i n  

may occur I n  t h e  upper and, l e s s  commonly, i n  t h e  lower e y e l i d ,  and a  

p t o s i s  may be evident  which m a l l  forms of leprosy  may b e  marked by t h e  

age of f o r t y .  



Lagophthalmos ( ~ n ~ o m p l e t e  c losure  o t  t h e  eye l ids )  is found most 

commonly m p a t i e n t s  with tuberculoid leprosy (10 t o  50%), but i s  not 

uncommon i n  lepromatous leprosy (6 t o  25%). It is commonly assoc ia ted  

with t o t a l  f a c i a l  nerve p a r a l y s i s  and may be so marked a s  t o  cause para- 

l y t i c  ec t ropion  of t h e  lower eye l ids .  The condi t ion  IS f requent ly  b i -  

l a t e r a l  but  may be asymetr ic  m amount. The e t io logy is thought t o  be 

due t o  involvement of t h e  seventh c r a n i a l  nerve with r e s u l t a n t  p a r a l y s i s  

o t  t he  o r b i c u l a r i s  o c u l i  muscles. The lagophthalmos may vary from one 

which is g ross ly  ev ldent  t o  one which is s u b t l e  and which becomes 

apparent  only a f t e r  t h e  p a t i e n t  has  kept  h i s  eyes closed f o r  a  few 

seconds. 

An ec t ropion  of t he  lower e y e l i d s  usua l ly  a r i s e s  i n  a s soc ia t ion  wi th  

t h e  lagophthalmos, but  i n  some ins t ances  abso r t ion  of t h e  t a r s u s  due t o  

t h e  inflammation may a l s o  cause an ec t ropion  of e i t h e r  t h e  upper o r  lower 

eye l ld .  I n  some ins t ances  in s t ead  of an ec t ropion ,  an entropion may 

occur from absorpt ion  of the  t a r sus .  The ent ropion  may s imula t e  t h e  

en t ropion  and t r l c h i a s i s  more commonly assoc ia ted  with trachoma. (The 

presence o f  Hansen's d i sease  does not r u l e  out  t he  presence of trachoma 

and i n  many ins t ances  t h e  two d i seases  occur concurrent ly ) 

Lacrunal apparatus.  Although reported cases  of dacryoadenl t i s  due 

t o  Hansen's d i s e a s e  a r e  r a r e ,  decreased o r  absent t e a r  formation may 

occur. Thls is  o f t e n  t h e  r e s u l t  of exposure k e r a t o c o n ~ u n c t i v i t i s ,  o r  i t  

may b e  t h e  r e s u l t  of involvement of t he  l ac r ima l  gland i t s e l f .  I n  over 

two-thirds of p a t i e n t s  with lepromatous leprosy ,  M. l e p r a e  may be found 

i n  the  tears, even when the  e x t e r n a l  eye appears normal. I n  some 

ins t ances ,  moreover, enlargement of t he  l ac r ima l  gland may be noted. 



A d a c r y o c y s t i t i s  may occur from d i r e c t  i n f e c t i o n  of t he  l ac r ima l  

s a c ,  from t h e  spread of i n f e c t i o n ,  from surrounding s k i n  and t i s s u e ,  o r  

from i n f e c t i o n  of t h e  mucous membranes of t h e  nose and of t he  l a c r i m a l  

sac.  A t re s i a  o f  t h e  excre tory  ducts  leading  t o  the  nose f r equen t ly  

occurs ,  r e s u l t i n g  i n  epiphora and d a c r y o c y s t i t i s .  Epiphora may a l s o  

occur from t h e  ec t rop ion  and lagophthalmos a s  noted above. 

Conjunct ival  involvement. Although t h e  M. l e p r a e  organism i s  

f r equen t ly  found i n  scrapings  taken from the  bu lba r  o r  t h e  i n f e r i o r  nasa l  

t a r s a l  conjunctiva, t h e r e  appears  t o  be no s p e c i f i c  c o n j u n c t i v i t i s  

a s soc ia t ed  wi th  Hansen's disease.* Conjunct ival  i n j e c t i o n  and 

k e r a t i n i z a t i o n  of t h e  c o n j u n c t i v l t a  is t h e  r e s u l t  of t h e  lagophthalmos 

and dry ing  of t h e  cons tant ly  exposed cornea and conjunct iva.  This 

dry lng  and k e r a t l n i z a t l o n ,  i n  t u r n ,  causes l o s s  of t he  gob le t  c e l l s  and 

accessory t e a r  glands and f u r t h e r  drying occurs.  Eventually,  t h e  

conjunct iva  and cornea begin t o  look dry and l a c k l u s t e r  and t ake  on t h e  

appearance or  d iscolored  sk in .  

Subconjunct ival ,  yellow nodules may be found i n  lepromatous leprosy  

and m borde r l ine  lepromatous leprosy.  These l e s l o n s  a r l s e  from 

extens ion  of l e s i o n s  of t h e  e y e l i d  sk in ,  e i t h e r  by contiguous growth o r  

by an  e ros ion  of t h e  l e s i o n s  through the  t a r s u s .  Lxmbal subconjunctxval 

nodules may a l s o  occur ,  represent ing  i s o l a t e d  o r  mul t ip l e  granulomata 

t h a t  a r o s e  i n  t h e  e p i s c l e r a l  t i s s u e .  These l e s ~ o n s  may progress ,  

causing cornea l  o r  s c l e r a l  involvement. l'he l imbal  l e s l o n s  appear a s  

yellow o r  whi te  nodules which may g radua l ly  u l c e r a t e .  Typica l ly ,  t h e  

edge of t h e  u l c e r  has a  r a i s e d  indurated border and a  d i r t y  n e c r o t i c  

base. They a r e  usua l ly  loca ted  i n  t h e  supe r io r  temporal a rea .  

* A c o n j u n c t i v i t r s  may occur i n  leprosy ,  but  i ts  e t i o l o g y  i s  no d i f f e r e n t  

than t h a t  found i n  a s s o c i a t e s  of t h e  p a t l e n t  who do not  have leprosy .  



Corneal ~nvolvement. Except fo r  the eyel id  and eyebrow reglon, the  

cornea is the  most frequently involved of a l l  ocular  s t ruc tu res .  In many 

mstances ,  the  corneal  changes a r e  bilateral and of ten  symmetrical m 

appearance. 

The most common corneal change is a punctate k e r a t i t i s ,  thought t o  

be pathognomonic of leprosy. Other l e s ions  of t h e  cornea include: an 

avascular i n t e r s t i t i a l  k e r a t i t i s ,  l e p r o t i c  pannus, g ian t  leproma, beading 

and thickening of the  corneal  nerves, and l o s s  of corneal sensat ion with 

i t s  consequences. (The exposure k e r a t i t i s ,  a complication of the  l o s s  

of corneal  sensat ion and t h e  lagophthalmos though frequently present i n  

  an sen's disease,  is not a r e s u l t  of an in fec t ion  of the  cornea i t s e l f . )  

The individual  les ions  of t h e  punctate k e r a t i t i s  appear as minute 

white spo t s  with an i r r e g u l a r  o u t l m e .  They a r e  located  most commonly m 

t h e  upper temporal quadrant and appear l i k e  grains of chalk i n  the  

e p i t h e l i a l ,  subep i the l i a l ,  and a n t e r i o r  stroma of the  cornea. Ihe l e s ions  

do not  take up f luorescein.  

The avascular i n t e r s t i t i a l  k e r a t l t x s  begins i n  the  upper temporal 

quadrant of the  cornea a t  t h e  limbus and then gradually extends c e n t r a l l y  

t o  involve t h e  upper one-half of the  cornea. The e n t i r e  thickness of the  

corneal  stroma may be involved near the  limbus, but a t  t h e  advancing edge 

the  les ions  a re  more super f i c la l .  I n  some ins tances  the  e n t i r e  circum- 

ference of the  cornea may be involved. Vascularizat ion of t h e  cornea 

associated with t h e  i n t e r s t i a l  k e r a t i t i s  general ly occurs l a t e  i n  the  

course of the  k e r a t i t i s  and is usual ly  scanty. The vascular iza t ion 

general ly begins i n  the  superior/temporal quadrant, extends t o  t h e  

superior  nasal  quadrant, then t o  the  i n f e r i o r  temporal and f i n a l l y  the  



i n f e r l o r  nasal  quadrant Vascularizat ion is scanty and i s  present I n  the  

a n t e r i o r  stroma. It d i f f e r s  from the pannus of leprosy which 1s more 

superficial but  which a l s o  occurs i n  the  same areas  and a l s o  a r l s e s  l a t e  

i n  the  d isease .  

Beading and thickening of the  corneal nerves 1s q u i t e  common i n  

lepromatous leprosy. The beading is usual ly  t r a n s i t o r y ,  persisting f o r  

only a few weeks, bu t  i n  some ins tances  i t  may p e r s i s t  o r  recur ,  r e s u l t ~ n g  

I n  permanent, white corneal  opacities. The beading is usually located 

near the  limbus. 

Decreased o r  absent corneal  sensat ion is q u i t e  common i n  lepromatous 

and border l ine  lepromatous leprosy.  I n  such Instances the  absence o r  

reduction of t h e  corneal  sensation frequently r e s u l t s  i n  a more severe 

exposure k e r a t i t i s  than t h a t  seen with seventh craneal  nerve involvement 

a lone .  (See below) . 
A g lan t  leproma may a l s o  occur i n  the  cornea. It general ly occurs 

from extension of the  limbal l e s l o n  onto t h e  surface  of the  cornea and 

usual ly  lnvolves t h e  s u p e r f i c i a l  cornea. A t  onset ,  t h e  leproma may 

resemble a highly vascularized pterygxum. In  r a r e  ins tances ,  however, 

an i s o l a t e d  leproma may occur m the  c e n t r a l  cornea surrounded by a 

normal appearing per iphera l  cornea. A sc le ros ing  marginal k e r a t i t l s  

may eventuate but  i s  ra re .  

Exposure k e r a t l t i s ,  a frequent  cause of bl indness,  is common. It 

r e s u l t s  from the  constant  exposure of t h e  cornea and is manifested by 

l o s s  of t h e  corneal  epithelium, by corneal  infiltration, and by the  

eventual  vascular iza t ion of t h e  i n f e r i o r  cornea. I n  advanced cases  of 

exposure k e r a t i t i s ,  t h e  cornea loses  a l l  l u s t e r  and o f ten  appears d u l l  



white. Charac te r i s t i ca l ly ,  the  k e r a t i t i s  is evident i n  the i n f e r i o r  

p a r t  of the  cornea as compared t o  the  k e r a t i t i s  caused by l e p r o t i c  

involvement i n  whlch the  superior  cornea 1s affec ted .  

Sc le ra l  and e p i s c l e r a l  mnvolvement. Both s c l e r a l  and e p i s c l e r a l  

involvement i n  Hansen's d isease  may be the  r e s u l t  of d i r e c t  extension 

from adjacent t l s s u e ,  such a s  the  uveal t r a c t  o r  the  eyel ids ,  o r  the  

l e s ions  may a r i s e  de novo. The e p l s c l e r i t i s  is  usually t r ans ien t  and 

is  seen i n  lepromatous leprosy. The l e s ions  occur more commonly i n  

t h e  superlor  temporal s c l e r a  and are of ten  nodular. l'hese l e s lons  a r e  

commonly associa ted  with the  erythema nodosum leprosum react ion.  

We nodular s c l e r l t i s  found i n  lepromatous leprosy 1s usually 

chronic and develops slowly over many years,  of ten  resu l t ing  i n  thinning 

of the  s c l e r a  and staphylomata. 

Uveal involvement. Involvement of the  a n t e r i o r  uveal t r a c t  may be 

manifested by a low grade u v e i t i s ,  a v io len t  exudative a n t e r i o r  u v e l t i s ,  

irls pear l s ,  k e r a t i c  p r e c i p i t a t e s ,  the  occurence of a s o l i t a r y  lepromata, 

and atrophy of the  iris stroma and pigment epithelium. 

The chronic granulomatous i r l d o c y c l i t ~ s  is low grade and general ly 

does not  occur u n t i l  many years a f t e r  onset of the  infect ion.  The inflam- 

mation i s  frequently b i l a t e r a l  and 1s of ten  s o  mild t h a t  no symptoms o r  

s igns  are recognized u n t i l  pos te r io r  synechiae develop o r  u n t i l  the  pupi l  

becomes pinpoint i n  s l ze .  In some ins tances ,  irls holes may occur o r  

atrophy of the  iris stroma may be evident  together with exposure of the  

pigment epithelium. 

I n  iepromatous leprosy,  e spec ia l ly  i n  associa t ion wlth erythema 

nodosum leporosum, an acute exudative i r i d o c y c l i t i s  may be evident .  I n  



such ins t ances  t h e r e  a r e  many l a r g e  mutton f a t  k e r a t i c  p r e c i p i t a t e s ,  and 

dense p o s t e r i o r  synechiae o f t e n  occur .  The dense synechlae may lead  t o  

/ 
occlus ion  of t h e  pup i l  r e s u l t i n g  i n  iris bombe iormatlon and an a c u t e  

glaucoma. Af t e r  s e v e r a l  a t t a c k s  of an  a c u t e  exudat ive i r i d o c y c l i t l s ,  

p h t h i s i s  bu lb i  o f t e n  supervenes. 

Iris p e a r l s  may be noted on t h e  f a c e  of t h e  iris.  These a r e  patho- 

gnomonic f o r  leprosy  and appear  a s  minute whi te  s p o t s  l oca ted  i n  t h e  

i n t e r s t i c e s  of t h e  iris o r  l y i n g  a t  t h e  p u p i l l a r y  margin. They may be 

s i n g l e  o r  m u l t i p l e  and o f t e n  look l i k e  g r a i n s  of whi te  sand l y i n g  on t h e  

s u r f a c e  o r  pro t ruding  from t h e  iris. I s o l a t e d  lepromata of t h e  iris are 

r a r e  and occur a t  t h e  a r e a  of t h e  a n t e r i o r  chamber angle.  These l e s i o n s  

probably r ep resen t  a forward p r o t t u s l o n  of a c i l i a r y  body leproma. The 

l e s i o n  may progress  t o  involve  t h e  c i l i a r y  body, t h e  a n t e r i o r  choroid,  t h e  

s c l e r a ,  and t h e  iris.  An i s o l a t e d  leproma o f t e n  l e a d s  t o  p h t h i s i s  bu lb i .  

P o s t e r i o r  uveal  t r a c t  invoivement is r a r e .  I n  most i n s t a n c e s  involve- 

ment of t h e  choroid occurs  by spread  of t h e  i n f e c t i o n  from ad jacen t  c i l i a r y  

body. I n  these  in s t ances ,  a p e r i p h e r a l  depos i t  o f  yellow-white, waxy 

exudate is seen, a s soc ia t ed  wi th  t h e  d e s t r u c t i o n  of t h e  over ly ing  r e t i n a  

and shea th ing  of r e t i n a l  ves se l s .  Uveal e f f u s i o n s  may a l s o  b e  noted. 

Lens involvement. Complicated c a t a r a c t s  may occur and a r e  u s u a l l y  

a s soc ia t ed  wi th  a c u t e  exudat ive i r i d o c y c l i t i s .  I n  a d d i t i o n ,  s e n i l e  cata-  

r a c t s  appear t o  occur  e a r l i e r  i n  p a t i e n t s  w i th  Hansenis d i s e a s e  than  I n  

p a t i e n t s  of same age without  leprosy .  

Miscellaneous ~nvolvement .  Secondary glaucoma is unqsual but  may 

occur i n  a s s o c i a t i o n  wi th  t h e  ir i t is  and e s p e c i a l l y  wl th  occ lus ion  of t h e  

pupi l .  The f a c t  t h a t  i t  is uncommon is probably due t o  iris atrophy and 

c i l i a r y  body involvement. 



Ketlnal detachment and p h t h i s i s  bulb1 a r e  common sequelae of t he  

i r i d o c y c l i t i s  e s p e c i a l l y  when i t  rs prolonged o r  uncontrol led 

THE RECOGNITION OF THE VARIOUS TYPES OF OCULAR INVOLVEMENT 

To recognize the  var ious  types of o c u l a r  involvement l n   ans sen's 

d isease ,  t h e  examiner should develop a  rou t ine  f o r  examination of t he  

eyes. Even when only minimal magnif icat ion rs a v a i l a b l e  t o  h m ,  most 

of t h e  m p o r t a n t  changes wi th in  the  eye can be seen wrth a  good l i g h t  

source  and low magnification. Before examining t h e  eye, v r s u a l  acur ty  

should be de te rm~ned .  

Eyelid involvement. Loss of t h e  eyebrows and eyelashes a r e  r e a d i l y  

apparent ,  even t o  t h e  casua l  examiner. Skin l e s i o n s  and t h e  thickening of 

t h e  l l d s  and s u p r a c l l i a r y  r i d g e  a r e  a l s o  e a s i l y  seen with t h e  a i d  of a  good 

l i g h t  source.  To check f o r  lagophthalmos, t h e  p a t i e n t  should be t o l d  t o  

c l o s e  h i s  e y e l i d s  and s lmula te  s l eep .  The p a t l e n t  should no t  squeeze t h e  

e y e l l d s  closed. The l i d s  a r e  then observed f o r  a t  least 30 seconds t o  see 

i f  they c l o s e  f u l l y  and remain closed.  I f  they do no t  c l o s e  o r  i f  they 

open again ,  lagophthalmos e x i s t s  and t h e  p a t l e n t  rs s u b j e c t  t o  the  develop- 

ment of exposure k e r a t i t i s ,  e s p e c i a l l y  i f  he  does not  t u r n  h i s  eye upwards 

when the  l i d s  a r e  closed ( B e l l ' s  phenomenon). 

The p o s i t i o n  of t h e  margin of the e y e l i d s  i n  r e l a t i o n  t o  the  cornea 

should b e  noted. Normally, t h e  l a shes  do not  touch t h e  cornea and t h e  l r d  

margin i s  d l r e c t l y  oppos i te  the  cornea and eyebal l .  I f  t h e  l i d  t u r n s  i n  

t h i s  condi t ion ,  i t  i s  termed entroplon.  I f  t h e  l i d  t u r n s  o u t ,  i t  is termed 

ec t roplon .  I f  t h e r e  is any degree of en t roplon  o r  ec t ropion ,  damage t o  t h e  

cornea may occur. The p a t i e n t  may complain of a  fo re ign  body sensa t ion ,  

redness of t he  eye, t e a r i n g ,  and a d u l l  p a m .  



Involvement of t h e  l a c r i m a l  appara tus .  Ep l tho ra ,  o r  excessive t e a r i n g ,  

i s  most commonly a s s o c i a t e d  w i th  an ec t rop ion  It may be recognized by ob- 

s e r v i n g  t he  s l z e  of t h e  t e a r  meniscus a t  t h e  edge of t h e  lower e y e l i d .  

Normally, l e s s  than  1 mm of t e a r s  can be s een  on t he  t op  o f  t h e  l l d  margin. 

Epiphora is p re sen t  i f  t h e  t e a r  meniscus exceeds t h i s  amount o r  i f  t h e  t e a r s  

run over  t h e  cheek, o r , e s p e c i a l l y ,  i f  t e a r i n g  obscures  v i s i o n .  

A d a c r y o c y s t i t i s  is u s u a l l y  mani tes ted  by t h e  presence  o f  a swe l l i ng  

a t  t h e  I n n e r  c a n t h a l  a r e a  j u s t  below t h e  margin of t h e  lower e y e l i d .  It 

is u s u a l l y  a s s o c i a t e d  w i th  erythema and t ende rnes s .  

C o n ~ u n c t i v a l  involvement.  Conjunc t iva l  k e r a t i n i z a t i o n  and dryness  is 

c h a r a c t e r i z e d  by t h e  appearance of a l o s s  of l u s t e r  of t h e  con junc t i va  to- 

g e t h e r  w i th  t h e  appearance of wr ink l ing ,  discoloration, and a l e a t h e r y  

bu lba r  con junc t iva .  It is f r e q u e n t l y  a s s o c i a t e d  w i th  dryness  and k e r a t i -  

n i z a t l o n  of t h e  cornea.  The p a t i e n t  o f t e n  complains of redness ,  f o r e i g n  

body s e n s a t i o n ,  p a n ,  and reduced v i s i o n .  

Lepromata of t h e  con junc t i va  appear  as i s o l a t e d  yellowish o r  wh l t e  

nodules  on t h e  tarsal con junc t i va  o r  a t  t h e  l imbus.  

Corneal  involvement. U n t l l  i t  is f a r  advanced, t h e  p u n c t a t e  k e r a t i t i s  

of l e p r o s y  is  hard  t o  recognize  wi thout  t h e  use  of a  s l i t  lamp. When i t  has 

progressed ,  however, t h e  l e s i o n s  can be s een  w i t h  a  loupe o r  a  magnifying 

g l a s s .  They appear  a s  a  haz lnes s  of t h e  s u p e r i o r  cornea  w l th  pa tches  o f  

va ry ing  d e n s i t y  w l t h l n  t h e  haze.  

The avascu l a r  i n t e r s t i t i a l  k e r a t i t i s ,  when advanced, appears  as a  s o f t ,  

w h ~ t e ,  pa tchy  a r e a  l o c a t e d  i n  t h e  s u p e r i o r  cornea Early  changes can on ly  be 

s een  w i t h  a s l i t  lamp. Minimal symptoms of a  mi ld  photophobia and circum- 

co rnea l  i n j e c t i o n  may be a s s o c i a t e d  w i t h  t h e  avascu l a r  ~ n t e r s t i t i a l  k e r a t i t i s  



Ttie pannus o i  l ep rosy  may be recognized by t he  f l nd ing  of medlum-sized 

t runks  of v e s s e l s  running d i r e c t l y  from t n e  c o n j u n c t i v a l  v e s s e l s  i n t o  t h e  

cornea.  (The t a c t  t h a t  t h e  v e s s e l s  appear  t o  connect d i r e c t l y  t o  t h e  con- 

j u n c t l v a l  v e s s e l s  sugges t s  t h a t  t h e  v e s s e l s  a r e  s u p e r f i c i a l  and no t  deep, 

l i k e  those  found i n  advanced ca se s  of avascu l a r  i n t e r s t i t i a l  k e r a t i t l s  ) 

Decreased o r  absen t  co rnea l  s e n s a t i o n  may b e  de t ec t ed  by t ouch lng  t h e  

cornea w i th  a p i e c e  o f  waxed d e n t a l  f l o s s  o r  wi th  a p i ece  of c o t t o n  which 

has  been t ea sed  o u t  i n t o  a f i n e  s t r and .  I f  t h e  p a t i e n t  b l i n k s  o r  withdraws 

a s  t h e  cornea  is  touched, corneal  s e n s a t i o n  i n  i n t a c t .  I f  t h e  p a t i e n t  does 

no t  b l i n k  o r  withdraw even when t h e  c o t t o n  s t r a n d  o r  d e n t a l  f l o s s  is b e n t  

a s  t h e  cornea  is touched, co rnea l  s e n s a t i o n  i s  reduced o r  absen t .  Seve ra l  

quadran ts  of t h e  cornea  should be t e s t e d  m t h l s  f a sh ion .  

Lepromata of t h e  cornea may appear  as yel low masses i n  t h e  cornea o r  

a s  a f l e s h  co lored  mass growing from t h e  con junc t i va  on to  t h e  cornea.  

The exposure  k e r a t l t i s  is l o c a t e d  i n  t h e  i n f e r i o r  p a r t  of t h e  cornea 

and i n  t h e  a r e a  of t h e  cornea normally exposed when t h e  e y e l i d s  a r e  open. 

The p a t i e n t  o f t e n  ha s  symptoms of redness ,  f o r e i g n  body s e n s a t i o n ,  and pain.  

The cornea l o s e s  l t s  l u s t e r ,  i s  roughened I n  appearance,  and i s  o t t e n  wh l t e  

i n  t he  a r e a  of mnvolvement. It is more common and s e v e r e  when lagophthalmos 

1s comblned w i t h  a l o s s  of co rnea l  s e n s a t i o n  bu t  it may occu r  wl th  lagoph- 

thalmos o r  l o s s  of co rnea l  s e n s a t i o n  a lone .  

S c l e r a l  and e p l s c l e r a l  ~nvolvement .  S c l e r l t i s  and e p i s c l e r l t i s  are 

u s u a l l y  a s s o c i a t e d  w i t h  redness  of t h e  eyes .  I f  a s c l e r i t i s  1s p r e s e n t ,  

t h e  p a t l e n t  f r e q u e n t l y  complains of a d u l l  ache o r  of pa in  when t h e  eye is 

r o t a t e d  l 'enderness may be noted when t h e  a r e a  is pa lpa t ed  through t h e  

c lo sed  e y e l i d .  There is a deep red c o l o r  which appears  b l u i s h  i f  observed 

i n  day l igh t .  l'he redness  is o f t e n  d i f f u s e  but  1s more marked i n  t h e  a r e a  

of most i n t e n s e  involvement 



T h ~ n n i n g  of t n e  s c l e r a  appears  a s  a b l u l s h  d l s c o l o r a t i n u  o f  t he  a r e a  

and I E  bu lg lng  has  occured a  s taphylomata  i s  presen t  

Uveal lnvolvement The low grade u v e l t l s  t h a t  may occur  In  Hansen's 

d i s e a s e  is o f t e n  a s s o c i a t e d  w l t h  minimal symptoms and s i g n s  The symptoms 

a r e  t hose  of a  ml ld  c i rcumcorneal  redness ,  t enderness  of palpation, mlld 

p a l n ,  and mild photophobia.  The p u p i l  is sma l l  and r e a c t s  poorly  t o  l i g h t  

and t o  near  o b j e c t s .  The presence  of h o l e s  o r  b l ack  s p o t s  i n  t h e  iris, o r  

of a pup11 whlch is  drawn a s i d e  from t h e  c e n t r a l  a r e a  may l n d i c a t e  a t rophy  

of t h e  iris.  

An a c u t e  exudative i r i d o c y c l i t i s  1s accompanied by pa in ,  r ednes s ,  and 

s e v e r e  photophobia The ci rcumcorneai  con junc t iva  is i n j e c t e d  and t h e  red- 

n e s s  h a s  a  b l u i s h  hue The p u p l i  1s sma l l  and non-react ive.  

Lris p e a r l s  cannot  be seen  wi thout  t h e  use  of a  s l l t - l amp  

P o s t e r i o r  uvea l  t r a c t  lnvolvement can be de t ec t ed  only w l th  an  ophthal-  

moscope, and t h e  p e r i p h e r a l  r e t i n a  cannot be viewed u n l e s s  t h e  p u p i l  1s 

f u l l y  d i l a t e d .  A yellow-white, waxy exudate  may b e  noted i n  t h e  f a r  p e n -  

phery,  especially I n  t h e  s u p e r i o r  temporal  quadrant .  

Lens lnvolvement Normally t h e  l e n s  is n o t  seen  when viewed wi th  t h e  

unaided eye I n  I n s t a n c e s  of c a t a r a c t  formation, t h e  p u p i l  assumes a  wh l t e ,  

o r  a yellow-brown c o l o r  depending upon t h e  type  of c a t a r a c t  p r e sen t  A s  a  

c a t a r a c t  develops t h e  wh i t e  o r  yellow-brown c o l o r  i n t e n s i f i e s .  

Misce l laneous  involvement. Secondary glaucoma i s  mani fes ted  by symptoms 

of p a l n ,  and a  b lu i sh- redness  which is more l n t e n s e  i n  t h e  con junc t i va  and 

s c l e r a l  surrounding t h e  cornea.  The e y e b a l l  f e e l s  very  hard  when pa lpa t ed  

through t h e  c l o s e d  l l d .  l h e  t ens lon  may b e  taken  w i th  a  tonometer and w i i l  

be found t o  b e  g r e a t e r  than L4 mm of mercury. 



PREVENTION AND TREATMENT 

Prevention and treatment of blindness a r e  both important 

considerations i n  Hansen's disease.  Both t h e  Individual  worklng with 

leprosy pat rents  and the  p a t i e n t s  themselves must be made aware t h a t  most 

persons with leprosy need not  go b l ind ,  and t h a t ,  a s  f a r  a s  v i s ion  is 

concerned,most p a t i e n t s  can lead a f u l l  and useful  l i f e .  

Eyelid Involvement. Loss of the  eyelashes and eyebrows a r e  

cosmetic defects  only. Transplantation of the  h a r r  from the  sca lp  t o  the  

area  of the  eyebrow and t o  the  l i d  margln can be performed, but  such 

surgery 1s considered a s  non-essentral. In  the  Unlted S t a t e s ,  f o r  

instance,  we general ly suggest only the  use of an eyebrow penc i l  and the  

use of f a l s e  eyelashes which can be placed on the  l l d  margin i f  the  

pa t i en t  is very concerned about the  appearance. The blepharcochalasis  

and p t o s i s  a r e  a l s o  regarded a s  cosmetic defect  unless the  s k i n  becomes 

s o  l ax  o r  the  p t o s i s  so  g rea t  a s  t o  i n t e r f e r e  with vision.  I n  such 

instances standard surgery f o r  removal of the  excess sk in  and f o r  the  

correc t ion of p t o s i s  can be read i ly  performed. The t i s s u e  hea l s  

rapldly  and t h e  r e s u l t s  a r e  s i m i l l a r  t o  t h a t  ach~eved  i n  patzents  who 

do not have   an sen's disease.  

Lagophthalmos is one of the  major areas  of concern f o r  people 

working with  ans sen's disease.  A s  an example, we noted t h a t  over 50% 

of p a t i e n t s  l i v i n g  a t  t h e  Abu Zaabal leprosarium i n  Cairo, Egypt, had 

lagophthalmos. Many of these  p a t i e n t s  had severe problems wi th  corneal  

exposure and were i n  need of surgery t o  cor rec t  the  lagophthalmos. 

When lagophthalmos is found i n i t i a l  e f f o r t s  should be dxrected a t  



prevent ing  t h e  eye,  and e s p e c i a l l y  t he  cornea,  from drylng out  To 

achieve t h i s  goa i  t h e  leprosy worked should use bland ointments and 

artificial t e a r s  a t  f requent  i n t e r v a i s .  I n  most i n s t ances  t h e s e  

medications can be i n s t i l l e d  by t h e  p a t i e n t  himself o r  by one of h i s  

a s soc i a t e s .  Since t h e  ointment u sua l ly  b l u r s  t h e  v i s l o n ,  we u s u a l l y  

suggest  t h a t  i t  be  used before  r e t i r i n g  and t h a t  t h e  a r t i f i c i a l  t e a r s  

be used during t h e  daytime a t  f r equen t  i n t e r v a l s .  

When t h e  bland ophthalmic olntment and a r t i f i c i a l  tears seem t o  

have very  l l t t l e  e f f e c t ,  o r  when t h e r e  is  a s eve re  lagophthalmos and 

t h e  p a t i e n t  can not  c l o s e  t h e  eyes  a t  a l l ,  e a r l y  surgery  should be 

performed. A s  a temporizing measure, t h e  cornea should b e  p ro t ec t ed  

wi th  t h e  bland ointment and t h e  a r t i f i c i a l  t e a r s  a s  o u t l i n e d  above and 

t h e  use of a b u l l a r  s h l e l d  should be considered u n t i l  surgery  can be  

performed. The b u l l a r  s h i e l d  can be app l i ed  t o  t h e  eye wi th  broad tape  

which completely surrounds t h e  s h i e l d  c r e a t i n g  a mois ture  chamber t h a t  

w i l l  he lp  t o  keep t h e  cornea and conjunctiva moist  

Uver t h e  p a s t  decade t h e  use  of t h e  tempora l i s  t r a n s f e r  procedure 

has  become popular  f o r  t h e  c o r r e c t i o n  of lagophthalmos. The theory of 

us ing  a muscle whlch 1s normally not  denervated i n  Hansen's d i s e a s e  is 

sound, bu t  t h e  procedure IS a formidable and . tha t  most o p h t h a l m o l o g ~ s t s  

and dermato logis t s  f e e l  lncompetant t o  perform. Moreover, t he  procedure 

r e q u i r e s  two t o  t h r e e  hours  t o  perform and t h e  p a t i e n t  must be t augh t  t o  

chew f r equen t ly  i n  order  t o  cause t h e  e y e l i d s  t o  c lo se .  A f u r t h e r  

c o m p l l c a t ~ o n  may a r i s e  i f  t h e  tendons a r e  placed improperly I n  whlch case  

an ec t rop ion  o r  en t ropron  w i l l  r e s u l t .  Thus, w e  recommend t h a t  t h e  

tempora l i s  t r a n s f e r  procedure be performed only by surgeons s k i l l e d  I n  



t h i s  technique, o r  tha t  a simpler and probably more e f f e c t i v e  procedure 

be done. 

The t a r s a l  s l i n g  operat ion is such a procedure. We f i r s t  learned 

it by worklng with D r .  Margaret Brand a t  C a m i l l e  and have found t h a t  i t  

is e f fec t ive ,  simple t o  perform, and t h a t  i t  requires only 20 t o  30 

minutes t o  do. 

To perform the  t a r s a l  s l i n g  operat ion,  one merely est imates the  

amount of co r rec t ion  required by drawing t h e  lower l i d  towards t h e  l a t e r a l  

canthal  region. The pa t i en t  is then asked t o  c lose  h i s  eyes and the  

amount of t ightening is determined by t h e  amount the  l i d  must p u l l  t o  t h e  

s i d e  t o  give f u l l  closure of the  eyel ids .  (The upper l i d  can a l s o  be 

t r e a t e d  i n  a similiar fashion i f  the  lagophalmos is  severe.) The l i d  is  

then prepared and surgery performed under t o p i c a l  anesthesia with the  

in jec t ion  of an anes the t i c  i n t o  t h e  area t o  be incised.  A hor izonta l  

inc i s ion  is then made over t h e  l a t e r a l  canthal  tendon and ca r r i ed  down t o  

the periosteum. The skin  overlying the  t a r s u s  is  resected f o r  t h e  pre- 

determined distance.  The conjunctiva is resected  i n  a s i m i l i a r  fashion,  

and f i n a l l y  t h e  l i d  margin i n c l u d ~ n g  the  eyelashes a r e  resected f o r  t h e  

same distance.  A v e r t i c a l  inc i s lon  is then made through t h e  l a t e r a l  

canthal  tendon o r  t h e  t a r sus  a t  the  l a t e r a l  border of t h e  eye l id  and the  

t a r s u s  is brought t o  the  periosteum and sutured i n  place using 4'0 o r  

5 '0 s i l k .  The sk in  is closed with the  same s i z e  suture .  I f  the  upper 

eyel id  is t o  a l s o  be operated on a t  t h e  same time, the  same procedure is 

done and t h e  two tendons are sutured t o  t h e  same place. I f  an entropion 

o r  ectropion is  present t h i s  can be corrected by placing the  su tu res  

properly (higher o r  lower i n  t h e  t a r s a l  border respect ively . )  F ina l ly ,  

the  two eye l ids  a r e  sutured together Where they meet a t  the  l a t e r a l  



border of t h e  o r b l t  A d r e s s ing  is then app l l ed  and t h e  p a t l e n t  1s 

seen  t h e  fo l lowing  day Only t h e  s k i n  s u t u r e s  a r e  removed, u s u a l l y  a f t e r  

f i v e  days.  

Lid adhes ions  o r  t a r s o r r h a p i e s  may a l s o  be performed and are o f t e n  

h e l p f u l  f o r  lagophthalmos, bu t  a f t e r  a per iod  of s e v e r a l  y e a r s ,  drooping 

of t h e  upper e y e l i d  becomes s o  marked t h a t  exposure  o f  t h e  cornea a g a i n  

becomes a problem. 

Ec t rop ion  of t h e  lower e y e l l d s  can be r e p a l r e d  w i t h  one o f  t h e  

s t anda rd  l i d  s h o r t e n i n g  procedures  such as t h e  Kuhnt Zymanosky procedure 

o r  t h e  Weiss procedure.  S ince  lagophthalmos and e c t r o p i o n  are o f t e n  

a s s o c i a t e d  however, t h e  tarsal s l i n g  ope ra t i on  i s  u s u a l l y  p r e f e r r e d .  

An en t rop ion  and t r i c h l a s i s  of t h e  upper e y e l l d  is f r e q u e n t l y  

a s s o c i a t e d  w i th  s t a g e  I11 o r  s t a g e  I V  trachoma. I n  such i n s t a n c e s ,  

f r a c t u r i n g  and s u t u r i n g  of t h e  t a r s u s  a s  i n  a Cuenod Nataff  procedure 

seems u s e f u l .  

Lacr imal  appa ra tu s .  When t h e r e  1s reduc t i on  of tears, a r t i f i c i a l  

tears should be used f r e q u e n t l y .  I f  t h e r e  is no associated lagophthalmos, 

t h e  u se  of a b land  ointment a t  n i g h t  1s n o t  necessary .  Enlargement of 

t h e  l a c r i m a l  g land ,  u n l e s s  s e v e r e ,  u s u a l l y  p r e sen t  no problem. Hot packs 

may b e  h e l p f u l  i f  t h e  a r e a  is t ende r .  

A d a c r y o c y s t i t i s  should b e  i n i t i a l l y  t r e a t e d  w i t h  h o t  packs,  and i f  

t h e  area is ve ry  swollen and t e n d e r ,  sys temlc  a n t i b i o t i c s  may be g iven  

Inc lud ing  p e n i c i l l i n  o r  i t s  congeners ,  o r  a spectrum antibiotic. I n  

some i n s t a n c e s  t h e  l a c r i m a l  s a c  can be expressed by p l a c i n g  g e n t l e  

p r e s s u r e  over  t h e  a r e a  and massaging t h e  s a c .  I f  t h e  d a c r y c y s t i t l s  

persists, a dacryocystectomy may be necessary  t o  c o n t r o l  t h e  continuing 

i n f e c t i o n .  



C o n ~ u n c t i v a l  ~nvolvement .  The drying and k e r a t i n i z a t i o n  of the 

conjunct iva and cornea should be t r e a t e d  a s  ou t l lned  f o r  lagophthalmos. 

I f  t h e r e  i s  algophthalmos without k e r a t i n i z a t i o n  and drying,  surgery 

should be undertaken t o  prevent  i t  from occuring. 

Granulomas o f  t he  conjunct iva  do not u sua l ly  respond t o  therapy. 

They can be e a s i l y  removed however, and i f  they become l a r g e   and^ 

uns ight ly ,  t h e  conjunctiva should b e  anes the t ized  using t o p i c a l  

a n e s t h e t i c s .  Some of t h e  a n e s t h e t i c  should b e  i n j e c t e d  under t h e  a r e a  

of t h e  granuloma and t h e  granuloma excised.  Unless a very l a r g e  a r e a  

of conjunct iva  is removed, i t  need no t  b e  su tured  s i n c e  the  conjunctival 

epi the l ium rap id ly  s l i d e s  over t h e  defec t .  

Corneal involvement. The puncta te  k e r a t x t i s  and t h e  avascular  

i n t e r s t i a l  k e r a t i t i s  do no t  respond t o  therapy. I f  adequate an t i i ep rosy  

drugs a r e  used, however, t h e  progress  of t h e  punctate  k e r a t i t i s  and t h e  

avascular  x n t e r s t l a l  k e r a t i t i s  is usual ly  a r r e s t e d  

Decreased o r  absent  cornea l  s ensa t ion  cannot be t r e a t e d  per s e  but  

one should remember t h a t  a l o s s  of cornea l  sensa t ion  f requent ly  l eads  t o  

exposure k e r a t i t i s .  I n  such ins t ances  t h e  p a t i e n t  should be seen 

f requent ly .  If  any lagophthalmos o r  exposure k e r a t i t i s  1s present  o r  

develops, a t a r s a l  s l i n g  procedure should be performed t o  p r o t e c t  t he  

cornea by reducing t h e  amount of cornea exposed. 

Lepromas of t he  cornea a r e  usual ly  s u p e r f i c i a l .  Their  progression 

1s gene ra l ly  no t  a f f e c t e d  with t h e  use  of systemic o r  t o p i c a l  medication, 

inc luding  co rn icos t e ro ids .  Lepromas of t h e  cornea can be removed i f  

s u p e r f i c i a l ,  b u t  t h i s  should not  be attempted un le s s  t h e  surgeon is 

convinced t h a t  they do not extend through the  depths of t h e  cornea. 



Exposure k e r a t l t l s  should b e  t r e a t e d  Ln a fash lon  s i m l l l d r  t o  t h e  

lagophthalmos. Treatment ,  Inc lud ing  su rge ry ,  should be s t a r t e d  e a r l y  and 

t h e  p a t l e n t  should be observed f r equen t ly .  I n d l v l d u a l s  worklng wi th  

Hansen's d l s e a s e  w l l l  sometimes be surprised a t  t h e  improvement, even i n  

cases  which appear  t o  be f a r  advanced. 

S c l e r a l  e p l s c l e r a l  involvement. T'he sclerlt is  and e p l s c l e r i t i s  

of l ep rosy  f r e q u e n t l y  respond t o  t o p i c a l  c o r t i c o s t e r o i d s .  The drops  can 

b e  used every  two t o  f o u r  hours .  The p a t i e n t  should b e  seen  f r e q u e n t l y  

because s t e r o l d s  may cause  t h i n n i n g  o f  t h e  s c l e r a .  

S c l e r a l  t h i n n i n g  may become s o  marked a s  t o  cause d i s o r g a n i z a t i o n  o f  

t h e  eye.  When a d i f f u s e  area of s c l e r a l  t h inn ing  is noted ,  t h e  

ophthalmologis t  may f e e l  t h a t  a  supportive pa tch  w i l l  be  o f  va lue  t o  

suppor t  t h e  area. Th l s  cou r se  r e q u i r e s  su rge ry  w i t h  t h e  u se  of periosteum. 

Uveal involvement.  The low g rade  l r i d o c y c l i t i s  does n o t  respond t o  

c o n v e n t i a l  therapy.  Recent ly  Pfy tch  h a s  a l l uded  t o  t h e  p o s s i b l l ~ t y  of 

p r even t lon  of t h e  low g rade  i r l d o c y c l i t i s  by prevent ing  t h e  degeneration 

of t h e  d l l a t o r  f l b e r s  of t h e  iris. Theoretically t h l s  could b e  done w i th  

t h e  use  o f  t o p i c a l  L ep inephr ine .  

The a c u t e  exuda t ive  ~ r l d o c y c l i t i s  should  be t r e a t e d  w i t h  t o p l c a l  

c o r t i c o s t e r o i d s  every  two t o  f o u r  hours  and t h e  u se  of m y d r i a t i c s  such 

as a t r o p l n e  o r  hyosc ine  two t o  t h r e e  t unes  d a l l y .  Systemlc c o r t l c o s t e r o i d s  

may b e  neces sa ry  i f  t h e  p a t i e n t  f a i l s  t o  respond and especially when t h e  

p a t i e n t  h a s  erythema nodosum leprosum. 

I n  i n s t a n c e s  of a  p l n  p o l n t  p u p i l ,  an o p t i c a l  i r idec tomy should  be 

performed f o r  v i s i o n .  I f  a c a t a r a c t  IS a l s o  p r e sen t  ~t can b e  removed a t  

t h e  same tlme 



Lens involvement. Complicated ca ta rac t s  can frequently be prevented 

with the  ear ly  use of cor t i cos te ro lds  and mydriat lcs i n  the  treatment of 

the  acute exudative i r i d o c y c l i t l s .  Once formed, both compilcated and 

s e n i l e  c a t a r a c t s  can be removed and healing i n  p a t l e n t s  with  ans sen's 

d lsease  is s i m i l i a r  t o  t h a t  of p a t i e n t s  wlthout leprosy. I n  ins tances  of 

complicated ca ta rac t s ,  t h e  ophthalmologist must be prepared t o  deal  with 

the  poster ior  synechiae. 

Mlscellaneous involvement. Secondary glaucoma associated with an 

iris bombe'and occlusion of the  pupi l  requires emergency care.  The 

synechiae must be broken i f  poss ib le .  Mydriatics including L epinephrine 

and atropine,  as wel l  a s  cor t i cos te ro ids ,  should be used topical ly .  

Systemlc carbonic anhydrase i n h i b i t o r s  such as Diamox, 0.500 grams stat 

and 0.250 grams every s i x  hours, should a l s o  be given t o  help reduce 

in t raocu la r  pressure. 

P t h i s i s  bu lb i  represents  the  end s t age  of blindness and nothing can 

be offered t o  the  pa t i en t .  However, the  leprosy worker must remember t h a t  

t h i s  s tage  can usually be prevented xf the  pa t i en t  1s observed and t r ea ted  

adequately. 

SUMMARY 

We have out l ined t h e  types of eye changes found i n  leprosy. Some of 

these  a r e  r a t h e r  s u b t l e  and require  t h e  use of high magnification such a s  

t h a t  made poss ib le  with the  use of t h e  slit-lamp. I n  addi t ion ,  we  have 

described methods f o r  t h e  recognition, prevention, and treatment once 

these  changes occur. It is unportant t o  remember t h a t  bl indness m 

leprosy can be prevented i f  changes i n  t h e  eye a r e  d e a l t  with promptly. 
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