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INTRODUCTION

CATARACT, A RELATIVELY TREATABLE AND CURABLE FORM OF BLINDNESS
in the developed world, is often not treatable in developing countries.
This inability to treat is due to a combination of factors. There is often
inadequate patient information regarding the availability and success of
cataract surgery. Other complicating factors include, but are not limited
to, the shortage of trained health-care providers, the vast distances be-
tween health-care providers and their patients, and the lack of appropri-
ate equipment. Cataract is therefore the leading cause of blindness in
most poor and developing nations. 1-6

Blindness due to cataract has vast political and socioeconomic ramifica-
tions. In 1980 it was estimated that 54 million people, or 8.4% of India's
population, were either blind or visually handicapped from cataract.1
Likewise, in Nepal, cataract accounts for more than two thirds of all
blindness and 80% of preventable blindness.2 Most individuals suffer a
significant reduction in wages with the onset of functional blindness.
There is also a corresponding loss in social standing and decision-making
authority. Many individuals require full-time assistance to pefform daily
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tasks, which consumes the time of a younger family member, who is kept
from normal daily social, educational, or vocational activities.

Timely cataract surgery could virtually reverse the pattern of disability
and allow both patients with cataracts and their families back into the
work force. Javitt and co-workers3 found that even conventional intracap-
sular cataract surgery can be vastly rewarding. Following cataract surgery,
most individuals were able to resume at least part of their previous
employment. Nine of ten patients were also able to regain some of the
social authority or assume domestic responsibilities lost during their
visual disability. The mean economic benefit obtained through cataract
surgery in Southern India is staggering. One year following cataract
surgery, individuals realized a return of almost 1,800% on an initial
investment of 50 rupees in surgery and hospitalization.

Intracapsular cataract extraction has advantages. It can be done quickly,
the entire procedure taking minutes. 7,8 It can easily be performed in eye
camps. Paramedical personnel can participate in a large number of associ-
ated tasks. Sophisticated technical requirements, such as operating mi-
croscopes, are few. Regrettably, there are also limitations to this older
technique. Aphakic spectacles are required to obtain visual acuities of
6/120 or better. These can be relatively expensive in some underdevel-
oped nations, such as in Africa and Latin America, and are not easily
replaceable if lost or broken. Disadvantages of aphakic visual rehabilita-
tion can haunt the patient. These problems include magnification, distor-
tion, and aniseikonia. Over 50% of eyes operated on for cataract are still
functionally blind because of lost or broken spectacles.
The preferred technique of cataract surgery in developed countries is

primarily extracapsular cataract surgery with the insertion of a primary
posterior chamber intraocular lens (IOL). This offers rapid visual recovery
without the need for continued wear of aphakic or other spectacles. A
better perception of images allows the accomplishment of more detailed
work.
We evaluate herein the potential success of extracapsular cataract sur-

gery with the insertion of posterior chamber IOLs in a developing nation,
Nepal. Little is known about the long-term success or complications of
similar procedures performed in such locations.

MATERIALS AND METHODS

NEPAL

Nepal is a landlocked agrarian Asian country bounded by India and
China. It has a population of 18.7 million people occupying 140,791 km2.
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Its capital, Kathmandu, has a population of 235,000.
There are 91 hospitals and 7,316 persons per hospital bed. In addition,

there are 863 physicians, or one physician per 21,669 people. The Nepal
Eye Hospital is one of seven eye hospitals in Kathmandu. The country has
45 ophthalmologists.
The Nepal Blindness Survery2 has found that the major determinant of

blindness in Nepal is age. The rate of blindness increases from 0.01% in
preschool children to 8.58% in those over the age of 60. Approximately
20% of those with cataracts are blind. Cataract accounts for 32% of
unilateral blindness and 59% of bilateral blindness. Cataract accounts for
more than two thirds of all blindness and more than four fifths of all
avoidable blindness in nearly every geographic and demographic group in
Nepal.

THE SURGEON

The surgeon (SR) did an anterior segment fellowship in Australia with
Fred Hollows, MD, after completion of his residency. He performed
approximately 1,000 intracapsular cataract extractions between 1980 and
1984. Between 1984 and 1987, he performed approximately 200 extracap-
sular cataract extractions with the insertion of a posterior chamber IOL.
The donation of IOLs and other supplies to the Nepal Eye Hospital was

coordinated through the Nepal Netra Jyoti Sangh. All IOLs in Nepal were
donated by a number of philanthropic organizations. They were inserted
in eyes when available. We attempted to insert IOLs in patients in whom
we believed we could obtain good follow-up. IOLs were not inserted if
there were any overt signs of ocular trauma, infection, nasolacrimal
obstruction, or afferent pupillary defects. IOLs were also not inserted if
the fellow eye was aphakic or if the patient was young or monocular. All
surgeries were performed as inpatient procedures in the Nepal Eye
Hospital by one surgeon (SR). We did not perform biometry, because no
instrumentation was available at the institution. IOL choice was limited to
availability. All IOL powers were between 18 and 22 diopters (D).

SURGICAL TECHNIQUE

All patients were admitted to the hospital on the day prior to surgery for
urinalysis and routine hematologic work-up. On the night before surgery,
an assistant washed the patients' faces with soap and trimmed their
eyelashes. A drop of chloramphenicol solution was placed on the surgical
eye.

Immediately before surgery, a lid block and retrobulbar injection of2%
xylocaine and 0.75% bupivacaine hydrochloride was given by a trained
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technician. A globe-softening device was placed on the eye for 10 min-
utes. A technician then placed one drop each of chloramphenicol, 1%
tropicamide, and 2.5% phenylephrine hydrochloride onto the selected
eye. A 2-minute povidone-iodine scrub was done approximately 20 min-
utes before surgery.
The surgeon scrubbed his hands with soap and rinsed them in alcohol.

All operating-room personnel wore sterile gowns and masks. Personnel
did not wear gloves, wash hands again, or change gowns unless they left
the operating room.
We used a reconditioned Troutman Weck microscope. A wire speculum

retracted the eyelids and a 4-0 sterile bridle suture was placed beneath
the tendon of the superior rectus muscle. Scissors created a fornix-based
conjunctival flap, and a razor blade fashioned a posterior limbal groove. A
straight 26-gauge needle entered the eye through the groove at the 12-
o'clock position and created a tongue-shaped, inferiorly based, anterior
capsulotomy. This capsular flap protected the corneal endothelium during
nucleus expression and cortical aspiration as well as ensuring "in the bag"
placement of the IOL.
Cornea scleral scissors next enlarged the groove to 1600. Hydrodissec-

tion separated the nucleus from the anterior capsule, freeing it from the
surrounding cortex. The nucleus was then gently expressed. We used a
Simcoe cannula with Ringer's lactate solution and epinephrine for manual
irrigation and aspiration within the capsular bag. We next filled the
anterior chamber with air, pushing the posterior capsule posteriorly and
the anterior capsular flap anteriorly. We inserted modified J-loop poste-
rior chamber lenses from many manufacturers.

Insertion of the IOL began with folding of the anterior lip of the wound
into the anterior chamber. This acted as a one-way valve, maintaining the
depth of the anterior chamber during insertion. Once the inferior haptic
was in the bag, the superior haptic was pushed down in a similar manner.
We aligned the convexity of the optic with the convexity of the pupillary
margin. We replaced the air within the anterior chamber with Ringer's
lactate. Simple rotation of the anterior IOL surface, both up and down
and side to side, allowed for the displacement of residual cortical material
from the equator. It was removed with the cannula, and the IOL was
repositioned. The tip of the cannula engaged one side of the capsular flap
and a slow capsularhexis was performed using continuous aspiration.
Intracameral miotics were not used. A continuous shoestring 10-0 nylon
suture closed the wound. The conjunctiva was closed with a superior
subconjunctival injection of dexamethasone and gentamicin.

Patients were admitted for 5 days following surgery if the postoperative
course was unremarkable. During daily rounds patients were examined
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with a hand light. If irregularities were suspected, patients were ex-
amined at a slit lamp. Patients received topical dexamethasone and neo-
mycin four times daily during their hospital course.
We began our study in 1987 to eliminate any surgical learning curve

during the first years of extracapsular cataract surgery. We also considered
a 2-year follow-up sufficient to gauge long-term success.

If both eyes of one patient received extracapsular cataract extraction
with posterior chamber IOL implantation, only the first eye was included
for analysis. Results are given as mean ± 1 standard deviation (SD).

RESULTS

One surgeon performed 824 extracapsular cataract extractions with the
insertion of posterior chamber lenses between January 1, 1986, and
December 31, 1987. We could not locate or complete follow-up on 214
(26%) of these patients. The preoperative and immediate postoperative
data do not differ for these lost patients when compared with the eyes that
were followed for 2 years. We therefore report on the 2-year follow-up of
610 eyes. All patients were Nepalese and had dark pigmentation, with
brown irides. Over 60% of the patients were younger than 65 years of age
(Fig 1).

Preoperative visual acuity was 20/100 or worse in over 95% of the
treated eyes. Only 11 (2%) eyes had best corrected preoperative visual
acuity of 20/60 to 20/100, while 102 (17%) eyes had best corrected vision
of light perception with projection (Fig 2).
We note complications in Table I. Immediate postoperative complica-

tions included hyphema, iris prolapse, and an intense inflammatory reac-
tion. These occurred in 14 (2.3%) eyes. Two IOLs required removal
because of intense inflammation.

Aesthetic complications related to IOL included pupillary capture and
mild decentration. These occurred in 14 (2.3%) eyes but did not result in
vitreous loss or subsequent surgery.

Significant complications adversely affecting visual outcome were reti-
nal detachment and endophthalmitis. Each occurred in 2 (0.3%) eyes.
Clinically detectable cystoid macular edema caused permanent dimin-
ished potential visual acuity in 8 (1.3%) eyes. Permanent corneal decom-
pensation was noted in 2 (0.32%) eyes. One received a corneal transplant.
Visual acuity was also reduced as a result ofposterior capsule opacification
in 128 (21%) eyes. Both pupillary block and corneal touch were notably
absent.

Final uncorrected visual acuities are found in Fig 3. Two eyes had no
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FIGURE 1

Age distribution of 610 patients undergoing extracapsular cataract surgery in Nepal. Note
that over one half of patients were younger than 65.

light perception and an additional 70 (11.5%) eyes had acuities between
hand motions and 20/200. Almost half (292 eyes) had uncorrected acuities
of 20/50 or better. With correction (Fig 4), over 90% (565 eyes) had visual
acuities of 20/100 or better. The final spherical equivalent refraction
power was within 1 D in over one half (335 eyes) (Table II). An additional
one third (205 eyes) had final refractions of - 1 to - 3 D to achieve their
best visual acuities. Only 54 (8.9%) eyes were hyperopic postoperatively.

Because of the cataract density, we were unable to view the fundus
prior to cataract surgery. Fifty-eight (10%) eyes had preexisting retinal
disease, which could account for their decreased level of vision. These
eyes were almost equally divided between age-related macular degenera-
tion and diabetic retinopathy (Table III).
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FIGURE 2
Preoperative visual acuities of 610 eyes. Over three fourths had visual acuity worse than

20/400.

COMMENTS

We describe the long-term results of planned extracapsular cataract ex-
traction with the insertion of a posterior chamber IOL in Nepal. It should
be emphasized that this study involves both a surgeon experienced in
anterior segment procedures and inpatients in an urban hospital. Addi-
tionally, we chose surgical techniques that minimized cost and utilized
only available materials. Viscoelastics and intracameral miotics, which are
relatively expensive and often require refrigeration, were not employed.
We conserved suture materials by using the same needle and suture on
multiple patients. We performed manual irrigation and aspiration with a
Simcoe cannula, not with automated machinery.
We did not perform biometry. Despite this, and the random use of

lenses between 18 and 22 D, only 2.6% of eyes required over 3 D of
spectacle correction. This is similar to the work of Singh and co-workers,9
which found that 2.1% of eyes operated on at the Wilmer Institute,
Baltimore, would have had greater than 4.00 D of refractive error if a
"standard" 20-D lens had been used.
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TABLE I: CUMULATIVE COMPLICATIONS AFTER
EXTRACAPSULAR CATARACT SURGERY WITH
INSERTION OF POSTERIOR CHAMBER LENS

NO. OF
COMPLICATION EYES % OF EYES

Posterior capsule opac- 128 21.0
ification

Uveitis 6 1.0
Sterile hypopyon 4 0.3
Iris prolapse 3 0.5
Hyphema 5 0.8
Pupillary capture 4 0.3
Decentered IOL 10 1.6
Retinal detachment 2 0.3
Endophthalmitis 2 0.3
IOL removal for uveitis 2 0.3
Clinical macular edema 8 1.3
Corneal decompen- 2 0.3

sation
Corneal transplantation 1 0.3
Pupillary block 0 0
Surgical lens reposi- 0 0

tioning
Dislocated lens 0 0
Corneal-pseudophakos 0 0

touch

Direct comparisons cannot be made between our study and those of
other investigators in the developed world. The composition of our pa-
tient population is different. Our patients are younger and had far worse
preoperative visual acuities. It is valuable, however, to evaluate our
results in the context of results from developed nations. In this way, we
can determine whether there might be some role for extracapsular cata-
ract surgery in countries like Nepal.
Our results and complication rates appear acceptable, especially con-

sidering our limitations. More than 75% of the eyes in our study had
preoperative best corrected acuities less than 20/400 (or were functionally
blind). Postoperative uncorrected visual acuities in 88% of patients were
better than 20/200. This level ofvision would certainly allow an individual
to lead a normal life-style and be productive. In 77% of patients, visual
acuity was 20/50 or better with correction. Only 14 (2%) eyes had signifi-
cant complications (eg, retinal detachment, endophthalmitis, macular
edema, corneal edema), which could permanently interfere with visual
rehabilitation. The rate of endophthalmitis is comparable to that found in
other developing nations10 and to that found in the 1983 Food and Drug
Administration (FDA) study of IOL implantation."
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FIGURE 3
Final visual acuities of 610 eyes. Almost 50% of eyes had uncorrected acuity of 20/60 or

better.

In the FDA study, 88% of all patients receiving posterior chamber IOLs
had a final Snellen visual acuity of 20/40 or better. This compares favora-
bly with our 2-year visual acuity of 20/50 or better in Nepal. This is
remarkable considering that Nepalese eyes did not have biometry, the use

of viscoelastics, or intracameral miotics. It is noteworthy that almost 90%
of eyes had less than 3 D of cylinder.

TABLE II: REFRACTIVE ERROR AT 2 YEARS*

NO. OF
VISION EYES % OF EYES

< + 1 335 54.9
-1 to -3 205 33.6
+lto+3 54 8.9
> 3 16 2.6

Total 610 100

*Spherical equivalent in diopters.
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FIGURE 4

Corrected visual acuities. Over three fourths had corrected visual acuity of 20/50 or better.

An intraocular infection of hypopyon was reported in 0.5% of patients
in the FDA study1' and in 0.8% of our population. The similarity in the
rates of sight-threatening infections between Nepalese and US patients is
noteworthy. American surgeons scrub between each case, wear gloves,
and use disposable instruments and drapes. This is in marked contradis-
tinction to the aseptic hospital practices implemented during our study

TABLE III: PREEXISTING OCULAR CONDITIONS

NO. OF
CONDITION EYES % OF EYES

Macular disease 29 4.8
Optic atrophy (etiology 2 0.3
unknown)

Retinitis pigmentosa 4 0.7
Diabetic retinopathy 25 4.0
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period. In Nepal, a surgeon scrubs only before the first case of the day,
gloves are not worn, and disposable instruments and drapes are rarely
used.

Intraocular lens positioning was a minor problem in 10 (1.6%) of our
patients and in 1.5% of the FDA study eyes. This similarity is noteworthy,
since the Nepalese did not have the advantages of viscoelastics or intra-
cameral miotics.
Hyphema was noted in 1% of the FDA study eyes and 0.8% of our

patients. Corneal decompensation occurred in 0.2% of Core study eyes
and 0.3% of our eyes. Ten (1.6%) of our patients had either macular
edema or retinal detachments detracting from vision. This, again, is
similar to the 1.3% of FDA study patients receiving posterior chamber
IOLs who had the same complications.
The three cases of iris prolapse (0.5%) only occurred in Nepal (none

were reported in the FDA study). This complication may reflect the fact
that the Nepalese are ambulatory immediately following surgery, walking
away from the operating room table. In addition, more strenuous daily
tasks are required of them (ie, preparing meals and farming) during the
first postoperative weeks.

It is interesting to note that 21% of our eyes had significant posterior
capsular opacification, which decreased visual acuity. This is usually not
considered a marked complication in developed nations, as relatively
noninvasive therapies such as Q-switched Neodymium:YAG (Nd:YAG)
laser capsulotomies are easily performed. In Nepal, however, Nd:YAG
lasers are not commonplace. This relatively easy-to-treat complication
produces multiple logistic problems. Patients must return from long
distances to hospitals or eye camps to receive further care, losing time
away from families and jobs. Ophthalmologists must spend more time per
patient. This might justify the production of a commercially available
Q-switched Nd:YAG laser to perform capsulotomies quickly at follow-up
visits,12 or perhaps we should consider performing a primary posterior
capsulotomy at the completion of the IOL insertion. This practice might
significantly increase the frequencies of other complications, such as
dislocated IOLs, retinal detachment, and cystoid macular edema.
The long-term results of IOL implantation in Nepal that we report

appear to indicate the procedure is both effective and safe. IOL surgery
might further benefit patients when compared with intracapsular cataract
surgery. However, the advantages of better-quality sight must be weighed
against the time necessary to perform the surgery and the high rate of
significant posterior capsular opacification. The costs oftraining, facilities,
and materials might better be spent on other health-care needs.
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Intracapsular cataract surgery is cheaper and quicker than extracapsu-
lar surgery. High technology can be relatively expensive, requires time-
consuming and costly repairs, and often requires electrical power, which
is frequently intermittent or absent. Extracapsular surgery requires more
expensive instrumentation and IOLs, which may be difficult to afford for
the majority ofindigent patients. Low-cost, high-quality IOLs are still not
universally available. A higher level of surgical skill is required for extra-
capsular surgery through an operating microscope. New complications,
such as breaks, in the posterior capsular and malpositioned IOLs, which
are not commonly associated with intracapsular cataract extractions, make
surgery more technically demanding. The extra time involved in extra-
capsular surgery might also not be cost-effective because of the limited
number of surgeons in developing nations and the increased time neces-
sary to perform extracapsular surgery and implant a posterior chamber
IOL. There is one ophthalmologist for every 15,000 people in Germany
and one for every 20,000 people in the United states.13 This ratio reflects
an adequate workforce to perform sophisticated, time-consuming sur-
gery. The lack of eye-care personnel in Nepal is evident from the fact that
there is one ophthalmologist for every 415,000 people. There are more
ophthalmologists per capita in Nepal than in Bangladesh (1:1,250,000) but
fewer than in India (1:100,000). 13 These few surgeons might be better
utilized performing other tasks.
Now that we find the success rate and complication rate of extracapsular

surgery could be acceptable in developing nations, we must determine
whether this procedure is cost-effective. Considering the limited financial
and skilled human resources in an undeveloped nation, a prospective
study comparing intracapsular and extracapsular cataract surgery desper-
ately needs to be performed to address the following issues: Can the
additional visual gains offered by extracapsular surgery be translated into
greater personal, social, and economic gains? If so, do these gains offset
the increased financial and human costs? Could health-care workers be
better utilized? Is there a place for extracapsular surgery in high-volume
eye camps?
Time is growing short. Approximately 20% of Nepalese with cataracts

are blind. Cataract blindness is increasing because of the aging of the
population. Unless a way is soon found to prevent cataract, the annual
incidence of cataract blindness in Nepal is likely to double, reaching over
46,000 by the year 2000.2 The rapidly growing number of cataract-
induced blind persons is further complicated by the paucity of adequate
health-care professionals. The current number of Nepalese ophthalmic
surgeons cannot become self-sufficient. If each surgeon performed 2000
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cataract surgeries per year, an additional 23 Nepalese surgeons would be
required to meet the expected increase in cataracts by the year 2000.2

SUMMARY

We performed a prospective study evaluating the 2-year success rate of
extracapsular cataract surgery and posterior chamber IOL insertion per-
formed in 610 eyes by an experienced surgeon in the Nepal Eye Hospital,
Kathmandu, Nepal. All patients were followed for 2 years. All eyes
underwent manual irrigation and aspiration of cortical materials with the
insertion of a modified J-loop posterior chamber IOL. Almost one half of
eyes had final uncorrected visual acuities of 20/50 or better. Devastating
complications, including retinal detachment, corneal decompensation,
and endophthalmitis, occurred in 7 (1.2%) eyes. Extracapsular cataract
surgery with IOL implantation appears to be a possible alternative in
underdeveloped nations where the prevalence of cataract is high and
aphakic spectacles are not easily obtained by poor patients and may be
lost or broken. The procedure may improve the quality of vision, and
therefore the quality of life, in those patients able to obtain pseudophakic
vision.
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DISCUSSION

DR MANSOUR F. ARMALY. Doctor Robin and co-authors are to be complimented on
their excellent study of extracapsular cataract extraction and posterior chamber
IOL implantation in Nepal. I would like to thank Doctor Robin for providing me
with a draft of this paper in a timely fashion. I would also like to thank my
consultants, Doctors Schwab, Wilmarth, Yoder, and Mukerjie, all of whom have
reviewed the paper with me and all of whom have extensive experience with
cataract surgery and IOL implantation in underdeveloped countries, including
Nepal.

Doctor Robin and colleagues report on extracapsular cataract extraction and
posterior chamber IOL implantation in 824 eyes. They were able to obtain a
2-year follow-up in 610 eyes, or 74% of patients. Surgery was performed by an
experienced anterior segment surgeon at the Nepal Eye Hospital in Kathmandu,
Nepal. The surgery included manual irrigation and aspiration of cortical lens
material and the insertion of modified J-loop posterior chamber IOLs with power
between 18 and 22 D.
The results were excellent and compare favorably with the FDA-Core study in

the United States reported in 1983 (Ophthalmology 1983; 90:311-317). Visual
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acuity of 20/50 or better was achieved in 77% of the patients in Nepal and in 88%
of patients in the FDA study. Significant permanent complications occurred in
only 2% of eyes. Complications in the Nepalese group were comparable to those
in the FDA study and included retinal detachment, endophthalmitis, corneal
edema, and macular edema. Endophthalmitis or hypopyon occurred in 0.3% of
the Nepalese group and in 0.5% of the FDA study group. This is a remarkable
achievement considering the limited aseptic techniques available in Nepal.
Having demonstrated the technical feasibility of modern extracapsular cataract

surgery and posterior chamber IOL surgery in developing countries, Doctor
Robin and co-workers also addressed the issue of cost-effectiveness. The authors
point out that the number ofophthalmologists in developing countries is remarka-
bly small. Nepal has one ophthalmologist per 415,000 people. The United States,
by contrast, has one ophthalmologist per 20,000 people, and Germany one
ophthalmologist per 15,000. Because of this shortage of ophthalmologists, cata-
racts remain a major problem in developing countries. In India, close to one
million cataract operations being performed annually; nevertheless, the backlog of
patients with cataracts continues to increase (Arch Ophthalmol 1991;
109:584-589).
Doctor Robin and co-workers raise the issue of the place of extracapsular

cataract surgery and high-volume eye camps. They have asked whether this
complex surgery is justified in terms of financial and human costs and in the
diversion of precious health-care resources in countries like Nepal. But Doctor
Robin has raised a larger issue for all of us interested in the treatment of blindness
throughout the world. He and his colleagues have discussed the shortcomings of
intracapsular cataract surgery as preferred technique in high-volume clinics. The
authors state that as many as 50% of eyes operated upon for cataract with the
intracapsular cataract extraction technique in underdeveloped countries are func-
tionally blind because of lost or broken spectacles.

Clearly, new solutions are called for. Perhaps a new surgical approach to
cataracts in developing countries needs to be devised-an approach that combines
the speed and simplicity of intracapsular cataract extraction with the virtues of
extracapsular cataract extraction with posterior chamber IOL implantation, in-
cluding the return to near-normal vision, in many cases without the need for
glasses. Possibly the training of paramedical personnel to perform these pro-
cedures needs to be considered once again in greater depth.

This is a challenge that Doctor Robin and colleagues are addressing, and it
presents a major area of interest for all of us in ophthalmology. I would like to
compliment Doctor Robin and colleagues for their excellent, timely, and thought-
provoking study.

DR BRUCE E. SPIVEY. I too would like to compliment this paper. I have had the
opportunity over the last 4 or 5 years to meet on a regular basis with non-
governmental organizations whose interest and commitment to the treatment of
blindness in developing countries around the world is a task that we and they are
losing. There are many people going blind throughout the world every year,
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regardless of the activities of Doctor Robin and all the people like him who
contribute time and money to this task. It is fascinating to see that the non-
governmental organizations, by and large, have almost given up this task of trying
to treat present blindness, and are concentrating on the future instead.

Nepal is a unique country where the local ophthalmologists have been devel-
oped over the last decade in a way unlike almost any other developing country in
the world. The Nepalese training program is a model for all other developing
nations to follow.

I have gained experience, for the past 6 years, as the Chairman of the Advisory
Committee of the International Council of Ophthalmology, and I have learned
that many ophthalmologists in this country, and other developed countries, would
be willing to commit their energies by traveling to developing nations and
donating their skills in cataract surgery. However, the non-governmental organi-
zations are very hesitant to get involved in a 1- or 2-week revolving door syndrome
that lacks continuity. They want people to devote 1 year or 2 years, not 1 week or 2
weeks to this activity, and it has been very difficult to adjudicate the potential
energy of individual ophthalmologists and the existing continuity of infrastructure
that the non-governmental organizations provide.

I believe the important point for me in this paper is that the visual outcome is
dramatically better than with the intracapsular cataract extraction, and that this
has now been proven without a doubt. The question is how do you obtain the time
and experience that is required to have the number of surgeons trained for the
increased time of surgery and the money for intraocular lenses? Some people have
proposed developing IOLs at a cost of $15.00 to $25.00 per IOL. Even today, this
is beyond the financial capacity of most developing countries. In some ways the
controversy in international ophthalmology which surrounds intracapsular sur-
gery vs extracapsular surgery is, in my mind, likened to phacoemulsification vs
intracapsular surgery 20 years ago in this country.

Doctor Robin, I congratulate you on this definitive paper. Yet realistically, I
believe it is going to take us more than a decade before the extracapsular
technique with intraocular lens is universally applied in developing countries.

DR GEORGE 0. WARING, III. I think your work sets a fine example for all of us. Let
me ask you to discuss in more detail the problem with the posterior capsule. Ifyou
had 21% of the eyes with opacification in 2 years, how high do you think that will
be after that? I presume it will go up. What do you think would be the rate if
surgeons less talented than your test surgeon, did not clean the capsule as well?
The overall question is, "are people with an opaque capsule in a pseudophakic eye
as bad off as uncorrected aphakes 5 years after surgery?" I know it requires a
speculative answer, but I would appreciate your comment. It seems to be a key
issue with regard to extracapsular cataract examination in developing countries.

DR THOMAS 0. WOOD. Since we are never going to have enough surgeons to take
care of all the cataracts and most of us aren't willing to go out and spend 40 or 50
years in underdeveloped countries, would it not be better to develop a system to
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teach talented technicians to do the surgery? I know in this country that sounds
like blasphemy.

Today, however, there is technology developed by Doctor Jim Gills, where
extracapsular surgery can be done without any sutures, with standard 6 mm
implants. If that technology is transferred to good technicians, that would reduce
the cost and increase services in countries where help is most needed.

DR STEVEN G. KRAMER. I also congratulate you on your paper. This is just a brief
comment to suggest that we watch for a new technology in lenses. Doctor Stanley,
at our institution, working with the Lawrence/Livermore Laboratory physicists, is
developing a lens using an optical principal called zone plate optics. The lenses are
made with a photographic-based technique that etches a series of rings on a
silicone type of film. Those lenses could be stamped out in large numbers at a very
low cost as opposed to the $25 to $40 that Doctor Spivey mentioned.

DR ROBERT C. DREWS. I want to add my congratulations to Doctor Robin and
colleagues for a remarkable study: the only one I know of with long-term follow-
up of patients having cataract surgery and lens implantation in a developing
country. Under the circumstances, the number of patients who were followed-up
is unusually good. Still the 24% rate of loss-to-follow-up makes reported complica-
tion rates of 1% or so, less meaningful.
A 5% rate of iris prolapse seems unusually high: was an iridectomy done? And

capsulotomy is not necessarily associated with a high rate of complications. Many
large volume surgeons in the United States routinely did capsulotomy before we
got YAG lasers, with good results.
Although difficulties were recounted, there was really no direct comparison

between extracapsular technique and intracapsular surgery in this paper. There is
the whole issue of whether extracapsular technology can be applied in real time,
handling the large number of patients that need to be cared for, compared to the
intracapsular techniques which are so widely used in these areas?

DR DONALD J. DOUGHMAN. I enjoyed your paper very much. I have two ques-
tions. You stated significant capsular opacification occurred in 21% of cases. How
do you define significant? Secondly, since the vast majority of the underdeveloped
country ophthalmologists do intracapsular surgery, why not do intracapsular
surgery with anterior chamber lens?

DR GEORGE L. SPAETH. How do you intend to approach the political problem,
namely that it appears that the governments of underdeveloped countries often
don't welcome help?

DR ALAN L. ROBIN. I'm honored that our paper received so many excellent
comments from this distinguished audience.

Let me first address Doctor Spivey's comments. We appreciate the efforts of the
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American Academy of Ophthalmology. These will become most instrumental in
identifying health care needs, training, developing appropriate technology and
equipment, and patient education. The Academy is assuming a more vital role in
international blindness prevention daily.
Ten years ago, the situation in Nepal appeared hopeless. The population was

expanding more rapidly than the number of ophthalmologists. The number of
patients blinded by cataracts was spiraling. However, during the past decade, the
number of ophthalmologists in Nepal has doubled. We are beginning to attack the
problem of cataract blindness in a more organized fashion thanks to non-govern-
mental agencies such as the Seva Foundation and the Christoffel Blinden Mission.

Important questions are currently being raised. How does one best train these
new ophthalmologists? How does one better motivate patients to receive appro-
priate eye care? (Arch Ophthalmol 1991; 109:584-589) How do we keep the cost of
therapy down?
We are currently establishing centers in both Kathmandu, Nepal, and Madurai,

India, for better evaluation of the current problems, prevalence studies of dis-
eases, and novel therapeutic approaches. We will also be concerned with the
training of ophthalmologists and paramedical personnel. Equally important, we
will be interested in better methods of patient education.

In response to both Doctors Kramer's and Spivey's comments, we are now
working on the manufacturing ofhigh quality-low cost IOLs which will be made in
both India and Nepal. We hope this will increase the availability of IOLs, so that
the implant itself, is not the limiting factor.

Doctors Waring, Doughman, and Drews have touched upon one of the most
important issues, ie, the occurrence of clinically significant capsular opacification
in over one-fifth of treated eyes. I believe that functional vision in a patient with
minimal reading needs with an opacified posterior capsular and 20/100 Snellen
visual acuity may be preferable to aphakia. We do not know whether cap-
sulotomies should, or should not be routinely done at discharge? If capsulotomies
are routinely performed, should they be done at the time of surgery, or at the time
of discharge?

Is there a role for either stationary or portable Q-switched Nd:YAG lasers in
developing nations? These are important questions which we must answer.

Doctor Drews also addresses the problem of iris prolapse. Our rate of iris
prolapse is better than reported by Doctor Christy utilizing intracapsular cataract
surgery in his work in Taxila, Pakistan. We do not feel that iridotomy would add
much to the decrease of this complication.

Doctor Spaeth brings up the difficulties of political problems. We admit that
these do exist in developing countries. However, these appear to be universal.
Audiences such as this are adequately influential to break the political barriers and
allow good work to continue.
We thank you for your interest and support of this important work.
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