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Summary The results of the American Peace Corps Survey of the ocular
complications of leprosy in South Korea have been evaluated and compared with
other surveys. Defective vision remains an important aspect of leprosy with 119
of the total number of 2925 patients examined having a visual acuity in both eyes
of less than 6/60. It is hoped that the presentation of these figures will stimulate a
more organized and rational approach to this difficult problem.

Introduction

In 1980 four American Peace Corps workers undertook an extensive survey of the
ocular complications of leprosy in resettlement villages in South Korea. A total of
69 villages were visited and altogether 2925 patients were examined. The data
collected was sorted and analysed with the aid of computer facilities at the
American Embassy in Seoul.! None of the participants in this survey had any
formal medical training although all had received basic instruction in methods of
examination of the eye. They were not therefore in a position to interpret the
results of their survey from a medical standpoint, and it is my pleasure to
undertake an evaluation and assessment of their study in this companion

paper.

Importance of the Survey

The Peace Corps Survey is unique for three reasons: firstly for the number of
patients in the study, secondly for the sample of the leprosy population, and lastly
for the nature of the eye complications that occur in leprosy in South Korea. The
conception of the survey itself and its success, despite the relative ophthalmic
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inexperience of the participants, makes this an important model for future
projects.?

The present survey is the second largest to be reported on ocular leprosy,
being exceeded in numbers only by the Malawi study in which 8325 patients were
examined.’ A less detailed study was carried out in India in 1978 when 2731
patients in mining areas were seen,* but apart from this only 2 other surveys
contain over a thousand patients—1279 in Brazil,’ and 1212 in Tanganyika.® The
largest survey previously reported in north-east Asia, where racial and environ-
mental factors could be considered similar, is the study on 750 patients in Japan.’

Unlike many other surveys an attempt has been made to avoid bias in the
selection of cases. Most studies in the past have been carried out in leprosaria
where the majority of patients are the chronic sick and disabled, many of whom
have advanced eye disease. Such reports are not representational of the leprosy
population in general, and often concentrate only on those patients with overt
ocular complications. By examining patients living in resettlement villages,
regardless of whether they had ocular symptoms or not, the Peace Corps Survey
has obtained information on a cross-section of the leprosy population, and the
size of the sample—10-4%, of the total number of registered leprosy patients in
South Korea—allows extrapolation of some of the results in terms of the disease
in the whole country.

In carrying out the survey in South Korea the authors have selected a leprosy
population particularly at risk from ocular damage, without the manifestations
of eye involvement being influenced by other blinding diseases. The temperate
climate combined with the high incidence of lepromatous leprosy in the Korean
race are factors known to be associated with ocular complications.® The economic
status of the country has eliminated malnutrition and xerophthalmia as a cause of
visual impairment, and the major blinding diseases of trachoma and onchocer-
ciasis are not endemic in this area. As a result, eye symptoms and signs that
develop in leprosy patients in South Korea are usually related to the disease itself,
and can therefore be studied in the ‘pure’ form.

Another unique feature of the Peace Corps Survey is that the participants had
received no formal medical training; but by the intelligent use of knowledge
gained from instruction in the techniques of ocular examination, they were able to
carry out a number of standardized subjective and objective tests on the patients
in the study and thus provide data for analysis.

This achievement demonstrates that valuable information on ocular leprosy
can be obtained by informed paramedical workers or medical students. It is of
course admitted that some of the findings need more skilled medical interpreta-
tion, particularly those concerning the iris and lens, and that data on posterior
segment involvement and non-leprotic disease is even less reliable. Even so,
information produced by such a survey can be analysed with a fair degree of
accuracy and the results compared with other studies carried out under similar
conditions.?
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Results

A number of ophthalmic parameters were recorded in the survey and need
individual assessment, although not all have an effect on visual function. The
results are deficient in one aspect in that it is not possible to interrelate these
parameters to derive information on the different causes of blindness, nor can the
relationship between the various types of ocular complication be established.
Despite this, much of the information is valuable and an attempt will be made to
extract the data that is important and try to compare it with other studies. In
many instances this is not possible because of the fundamental differences in the
types of survey carried out and in the way the data is presented.

TYPE OF LEPROSY

Lepromatous leprosy occurred in 619, of the patients examined and tuberculoid
in 259. This distribution of the type of leprosy conforms with the statistics
provided by the Korean Ministry of Health and Social Affairs for the whole
country—lepromatous 59%; and tuberculoid 35-6%;, with the discrepancy in the
tuberculoid figures accounted for by the relatively high proportion of cases whose
status was unknown (119%). These findings emphasize the preponderance of
lepromatous leprosy in Asiatic races and are important since ocular complica-
tions are commoner in this form of the disease. In the Malawi survey, by
comparison, tuberculoid leprosy was more frequent, occurring in 709, whereas
the incidence of lepromatous leprosy was only 239%,® and similar ratios are seen
throughout Africa. In India there is also a high frequency of tuberculoid
leprosy—being seen in 539 in a survey in 1976° with the lepromatous form
occurring in only 169, and the interpretation of ocular complications in different
countries should take these racial characteristics into account.

AGE AND SEX DISTRIBUTION

The age distribution of the patientsin the survey is similar to that found in leprosy
for the whole country with the majority of cases aged between 40 and 60.

An interesting feature was the almost equal number of males and females
examined. In most studies leprosy has been reported as commoner in males,'® and
this is supported by the national statistics for South Korea where there is a
male:female ratio of leprosy patients of 1-5:1. The explanation for this
discrepancy may lie in the composition of the resettlement villages which tend to
be comprised of family units with the healthier and more able-bodied males
remaining. Once an individual becomes severely affected by the disease a move to
a leprosarium usually takes place and the distribution of male and female patients
is more likely to reflect the general trend. Hobbs & Choyce, for example, found a
male:female ratio of 1:5:1 in 507 patients in the Sunjei Buloh leprosarium in
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Malaysia."" and a ratio of 2:1 was observed in over 500 patients in the
Htauk—Kyant Hospital in Burma.'?

The sample therefore represents a broad cross-section of the leprosy
population in South Korea rather than the institutionalized cases, and since these
patients are the ones who contribute to the daily running of the community, the
effect of the disease on visual function and efficiency has a real importance both
from an economic and social point of view.

VISUAL ACUITY

The most alarming finding in the survey was the high proportion of patients with
severely impaired vision. 119, of the 2925 patients had a combined visual acuity of
less than 6/60 and were therefore functionally blind by Western standards.
Blindness was commoner in males suggesting the higher susceptibility of the male
patient to trauma because of working conditions. Resettlement villages are
generally agricultural and male patients with defective lid closure or impaired
corneal sensation who work outdoors are at greater risk from ocular trauma than
similarly affected females who tend to stay indoors. Occupational hazards to the
eyes of leprosy patients are therefore an important aspect of medical care and
preventative measures to reduce them should be one of the prime objectives of
medical and paramedical services.

It is not possible to analyse the different causes of blindness although
experience from other studies on ocular leprosy in South Korea shows that the
major complications result from corneal damage secondary to defective lid
closure or from the late effects of chronic iritis.!* Figures for blindness elsewhere
in the world vary considerably but present equally disturbing statistics: 139/ in
Ceylon,'# 7-19 in Malaysia,!' whereas in Africa the overall incidence of blindness
in leprosy is greatly reduced—1-3%; in Uganda'> and 0-39, in Malawi.? A straight
comparison of these figures is difficult because of the differences in the way
blindness is defined and in the sample of leprosy patients examined and analysed,
most studies taking place in leprosaria.

LID ABNORMALITIES

Lid function was found to be affected in 259, of the eyes examined mostly in the
form of ectropion or lagophthalmos. In an unpublished survey carried out in the
Wilson Leprosy Centre in South Korea lid abnormalities were found even more
frequently, with 379, of the patients having lagophthalmos with or without
ectropion.'®

Lid involvement in leprosy usually implies the presence of a VIIth nerve palsy
which occurs in all forms of the disease. These figures are high compared with
other studies and the incidence of lid changes are reported as much less in Africa,
with only 3% of the patients in the Malawi survey affected® and 69 in Uganda.'
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Elsewhere in the world the figures for facial nerve palsy vary considerably, being
as high as 279 in Vietnam,'” 219/ in Israel,'® 139 in Brazil,' and 7%, in Turkey.?

CORNEAL DISEASE

Corneal involvement is also a major complication of ocular leprosy inall forms of
the disease. It results either from primary infection, although the changes from
the superficial stromal keratitis that occurs in lepromatous leprosy seldom cause
severe visual symptoms,?’ or more commonly the cornea develops scarring
secondary to impaired sensation and defective lid closure. In many tropical
countries corneal disease arising from non-leprosy causes is added to the damage
from leprosy. As expected, blinding corneal lesions were commoner in males and
occurred in over 5% of the patients examined. 119/ of all eyes in the survey had
some sort of corneal opacity and in at least 209 the corneal sensation was either
absent or impaired. No statement can be made on the relationship between
corneal opacification and loss of sensation, nor on the relative incidence of the
different forms of the disease, but similar studies elsewhere have shown a variable
degree of corneal involvement with 239/ affected in the Wilson Leprosy Centre
Survey,'0 17%; in Malawi,? whereas only 8%, of 750 patients in Japan were affected’
and in Tanganyika the incidence of corneal damage was reduced to 5%,.° Again
this regional difference is difficult to explain and suggests that a number of factors
are responsible.

IRIS ABNORMALITIES

The cause of blindness in all forms of leprosy is shared equally between corneal
scarring and the results of intraocular disease affecting the iris and lens. Acute
iritis may occur in patients with all forms of leprosy, often accompanying a
change in polarity either spontaneous or related to treatment as part of the lepra
reaction.!" Chronic iritis occurs in lepromatous leprosy and is responsible for
progressive atrophy of the iris and increasing miosis which reduces visual acuity
especially in the presence of corneal or lenticular changes.?

The early signs of chronic iritis are often difficult to diagnose without the aid
of a slit-lamp and are frequently missed since they may not be accompanied by
any symptoms. As the condition progresses clinical signs become more evident
and these include a decrease in the size of the pupil and, if synechiae are present, a
distortion of its shape. There is a corresponding reduction in the amplitude of the
light reflex and the end-result is a small unreacting pupil through which very little
light can be transmitted. The Peace Corps Survey was not equipped to distinguish
or differentiate the early changes of chronic iritis, but the measurement of pupil
size, shape and reactions gives some indication of iris involvement and at least
209 of all eyes examined showed some abnormality. Figures derived from other
studies show a considerable variation with 769, of lepromatous patients in a study
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in Iran showing iris involvement,? and 479, of the Wilson Leprosy Centre Survey
were similarly affected;'® by contrast only 79, of lepromatous cases in Malawi had
iris disease,® 6%, in Japan’ and 3%, of all cases in the Uganda survey.'

LENS CHANGES

In the more posterior parts of the eye examination techniques become difficult
unless sophisticated instruments are available. For this reason the assessment of
cataract by the Peace Corps Survey was inaccurate, partly because of the lack of
experience of the participants but also because in a large number of patients the
pupil aperture was too small to allow an adequate assessment of the state of the
lens. This problem cannot be easily resolved even with access to the slit-lamp and
ophthalmoscope as it is not usually possible to dilate pupils affected by chronic
iritis.?* No firm conclusions can therefore be drawn on the presence or absence of
lens opacities except to note that cataract has been reported as a common
secondary complication of chronic iritis in lepromatous leprosy.>!%2

Discussion

The results of the American Peace Corps Survey in South Korea throw an
important light on the nature of eye complications in a country where leprosy is
still endemic and where racial and environmental factors combine to encourage
the development of ocular involvement. Eyes that are affected are in addition
unlikely to be subjected to other major causes of blindness so that the Korean
leprosy population presents a ‘pure’ form of ocular disease. The results confirm
that ophthalmic complications are a fundamental aspect of the condition and that
therapy directed towards their prevention and treatment is of paramount
importance.

The figures of vision less than 6/60 in both eyes in 119, of this cross-section of
the leprosy community are alarmingly high by any standards and need urgent
attention. Preventive measures to protect the eyes particularly with reference to
occupation should form a basic aspect of leprosy health care and education. Such
measures would go a long way towards reducing the amount of corneal damage
and preventing opacification. The treatment of chronic iritis presents a greater
problem since it is often very difficult to diagnose in the early stages as it is usually
asymptomatic. It requires supervision of leprosy patients, particularly those with
the lepromatous form of the disease, by ophthalmologists equipped with the
slit-lamp; and although conventional therapy may not always be effective,
secondary complications could be detected early and the necessary surgical
procedures instituted. Most patients with chronic iritis eventually require
surgery, either for optical iridectomy or lens extraction, and this can be carried
out as a non-urgent procedure at selected centres. The simple creation of eye



Ocular complications of leprosy in S Korea 245

clinics in regional centres which could be attended on a regular basis by qualified
ophthalmologists would therefore be a valuable development in the management
of eye complications in a country such as South Korea where the problem of
leprosy is so extensive.

The comparison of findings in this survey with studies undertaken elsewhere
in the world demonstrates the variable incidence and nature of ocular complica-
tions and stresses the importance of epidemiological studies in the detection of
those factors which predispose to ocular damage.

The significance of the American Peace Corps Survey is that by its simple
conception it can act as a model for future surveys in different countries to
identify those areas where there is a need for ophthalmic supervision both for the
individual leprosy patient and for the leprosy community as a whole.
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