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data suggest that the high concentration of oxygen in
the inspired air during surgery may aggravate the
damage.” Viscous materials are now routinely used at
the time of surgery to separate tissue planes and pro-
tect the cornea when the eye is opened. In some pa-
tients in whom viscous material is used there is a
short-term increase in intraocular pressure on the day
after surgery. The pressure may be high enough to
cause symptoms reminiscent of acute angle-closure
glaucoma.”! Fortunately, this increase rarely causes
permanent complications. Modifications have already
been made in the implanted lens to allow it to be
folded and then inserted through a smaller incision.
Although this technique offers all the advantages in-
herent in any operation with a smaller incision, it is
unlikely that the patient’s vision will be any better
than if a larger incision had been used. The future
holds the promise of implants that are injectable and
perhaps even flexible enough to allow true accommo-
dation. :

UVEITIS

Upveitis is a general term denoting any type of intra-
ocular inflammatory disease and in no way indicates
the cause of the inflammation. It is the cause of ap-
proximately 10 percent of the cases of legal blindness
in the United States.” The disease can be due to infec-
tious agents, such as toxoplasma or cytomegalovirus,
or can be endogenous, possibly caused by auto-
immune mechanisms, as is the case in Behget’s syn-
drome and the Vogt-Koyanagi-Harada syndrome.
Uveitis can be readily observed by ophthalmologists,
and the anatomical location and severity of the uveitis
can be recorded. The Intermediate Uveitis Study
Group” has recently suggested the use of “anterior,”
“intermediate,” and “posterior” uveitis to indicate
the location of the inflammatory response. This de-
termination is made on the basis of the clinical exami-
nation. A diagnosis of anterior uveitis indicates
that the inflammatory activity is centered in the an-
terior and posterior chamber of the eye, whereas
a diagnosis of intermediate uveitis indicates that
the most intense inflammation is noted on examina-
tion to be in the vitreous. A diagnosis of posterior
uveitis indicates that the inflammation is located in
the retina or choroid. In addition, the inflammatory
response in the anterior segment of the eye can be
categorized as being granulomatous or nongranulo-
matous, depending on the type of keratitic precipitate
seen on slit-lamp examination (Fig. 7). Granuloma-
tous keratitic precipitates are the larger of the two,
have a “mutton-fat” appearance, and are largely com-
posed of histiocytes and epithelioid cells. Nongranulo-
matous keratitic precipitates are made up of lympho-
cytes and plasma cells. The diagnosis of uveitis is
based primarily on clinical impressions. In addition to
the potential risk to vision posed by the ongoing in-
flammatory response, sight-threatening sequelae of
the inflammation include corneal decompensation,
glaucoma, cataracts, vitreal opacities, vitreal hemor-

MEDICAL PROGRESS — BIENFANG ET AL. 963

rhages, retinal and subretinal neovascularization, op-
tic atrophy, and cystoid macular edema.

HLA and Animal Models

The underlying mechanisms leading to uveitis, par-
ticularly of the endogenous type, have yet to be fully
delineated. HLLA typing of patients with uveitis has
demonstrated that some clinical entities have strong
associations with certain antigens determined by the
major histocompatibility complex. Perhaps the HLA
association most familiar to nonophthalmologists is
that of HLA-B27 with ankylosing spondylitis, a dis-
ease with anterior uveitis as part of its clinical presen-
tation (relative risk among whites, 100).™

Nongranulomatous anterior uveitis in whites with-
out rheumatologic disease is also associated with
HLA-B27, though less frequently (relative risk,
23.01).”> However, other ocular inflammatory dis-
orders have other HLA associations. Behcet’s syn-
drome (Fig. 8), a disorder with severe, explosive epi-
sodes of retinal vasoocclusive inflammation as an
ocular manifestation, has been associated in the Japa-
nese with HLA-B51 (relative risk, 5.75).7® More re-
cently, restriction-fragment-linkage analysis with an
HLA-DQ probe has found an association between
a 1.9-kilobase fragment and severe, sight-threaten-
ing Behget’s syndrome.”’ Japanese patients with the
Vogt—Koyanagi—-Harada syndrome, characterized by
severe anterior and posterior uveitis, hearing loss,
leukocytosis of the central nervous system, alope-
cia, and vitiligo, have a 100 percent incidence of
MT-3 (HLA-DR53)®; however, the prevalence of this
antigen was not significantly increased in Ameri-
can patients, although the antigens HLA-DR4/DQw3
were.” A purely ocular condition — birdshot retino-
choroidopathy (Fig. 9) — a disease whose damage is
centered in the posterior segment of the globe, is
strongly associated with HLA-A29 in whites (relative
risk, 50) 808!

Further clarification of the mechanisms leading to
endogenous intraocular inflammatory disorders has
been aided immensely by the identification of several
uveitogenic antigens found in the eye.®? To date, two
retinal antigens, the retinal S-antigen and the inter-
photoreceptor binding protein, have proved to be
most efficient in inducing uveitis when injected into
lower mammals and nonhuman primates. The dis-
eases induced in animals by immunization with these
antigens have many of the characteristics seen in hu-
mans with uveitis, including not only the active in-
flammatory component, but many of the sequelae,
such as cataracts and subretinal neovascularization.
Dissection of an animal model has demonstrated a
central role for T-cell participation.®* Lymphocytes
from some patients with uveitis who have retinal in-
volvement demonstrate in vitro proliferative responses
to the S-antigen or other retinal antigens,® and this
phenomenon is observed in essentially all patients
with birdshot retinochoroidopathy who are tested.8:8
Fragments of these molecules that are uveitogenic in
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lower mammals have been identified,®”® but the frag-
ments to which patients with uveitis may respond still
neced to be identified.

Association with Systemic Disease

Many uveitic conditions are local expressions of
systemic disease. The ophthalmologist’s observations
can help immeasurably in attempts to differentiate be-
tween overlapping conditions, although the same can
be stated for internists. The ocular presentation of the
various rheumatologic disorders can be quite distinc-
tive. Although the anterior uveitis associated with an-
kylosing spondylitis may affect both eyes, it initially
presents as an episodic, nongranulomatous inflamma-
tion that is unilateral and painful. The anterior uveitis
associated with pauciarticular arthritis often has a
chronic, insidious course.?® The ocular manifestation
of most concern in Behget’s syndrome is an explosive,
episodic, vasoocclusive retinitis that is usually bilat-
eral. %

Recent Approaches to Intraocular Inflammatory Therapy

Although therapy at one time centered around anti-
microbial agents, steroids — administered topically,
periocularly, or systemically — have become the basis
for therapy in most forms of endogenous uveitis.
More recent strategies for immunosuppression have
capitalized on observations from animal studies that
T-cell mediation of the disease process appears to
be an important mechanism and that cyclosporine,
an agent mediating most of its effect through the
T cell, prevents the expression of experimental auto-
immune uveitis.”" This agent has been used in the
treatment of severe, sight-threatening endogenous in-
termediate and posterior uveitis, with favorable clini-
cal results.®? It is particularly efficacious in treating
the ocular manifestations of Behget’s syndrome.”
These initial observations are supported by two ran-
domized, masked studies.®*% Although nephrotoxicity
remains a constant concern,” recent reports have sug-
gested that a lower starting dose of cyclosporine may
decrease the incidence of this complication. The Na-
tional Eye Institute is currently evaluating the effec-
tiveness of systemic cyclosporin G in the treatment
of uveitis, an agent known to be almost as effective
as cyclosporine in the experimental model of auto-
immune uveitis® and thought to be less nephrotoxic.”’

RETINA
Diabetic Retinopathy

Diabetic retinopathy occurs in two forms —
nonproliferative (Fig. 10) and proliferative (Fig. 11).
Each threatens vision in a different manner, and both
may occur in the same eye. The ophthalmoscopic hall-
mark of nonproliferative diabetic retinopathy is the
microaneurysm. Leakage from capillaries in the vicin-
ity of microaneurysms produces retinal edema (thick-
ening and hard exudates). Central vision (that used
for reading or driving) is impaired when retinal edema
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involves the macula. Both focal and diffuse forms of
macular edema can be treated successfully with the
laser. “Success,” however, is defined as the stabiliza-
tion of visual acuity, with a reduction in the rate of
subsequent visual loss. Since substantial improvement
in vision after treatment is unusual, early detection
and appropriate treatment are essential.

Proliferative diabetic retinopathy occurs when new-
ly formed vessels extend across the anterior surface of
the retina or optic disk and, together with supporting
fibroglial tissue, proliferate between the vitreous and
the retina. Visual loss due to proliferative diabetic reti-
nopathy usually begins with hemorrhage into the vit-
reous cavity. Laser treatment (panretinal photocoagu-
lation) induces regression of new vessels and reduces
the frequency of severe loss of vision by 50 percent in
patients at high risk. If vitreous blood does not clear
sufficiently to permit laser treatment or if fibroglial
proliferation detaches the retina, surgical vitrectomy
can often restore useful vision.

Early, treatable stages of diabetic retinopathy may
not cause visual symptoms, so careful examination of
asymptomatic patients with dilated pupils by well-
trained ophthalmoscopists must be included in the
primary care of all patients with diabetes. The Na-
tional Diabetes Advisory Board recommends ophthal-
mologic referral for all patients with Type II diabetes
and for patients with Type I who have had diabetes
for more than five years.® Proliferative diabetic reti-
nopathy is especially likely to appear suddenly and
progress rapidly in patients with Type I diabetes who
are between the ages of 17 and 25 years, during the
last trimester of pregnancy, and when diabetic ne-
phropathy becomes evident clinically. Asymptomatic
patients in any of these three categories who have
never been examined by an ophthalmologist should be
referred for examination.

Retinopathy of Prematurity

Extreme prematurity, perhaps coupled with tran-
sient exposure of the premature retina to high con-
centrations of oxygen, triggers a proliferation of
abnormal peripheral retinal vessels and fibroglial tis-
sue that in some cases rapidly progresses to traction
retinal detachment and total blindness.'®' First recog-
nized by the end-stage appearance (retrolental fibro-
plasia), the spectrum of retinal alterations in low-
birth-weight infants is now understood to include
at the milder end minimal vascular proliferation that
regresses spontaneously and leaves the infant with
normal visual potential. Careful screening with indi-
rect ophthalmoscopy of premature neonates can iden-
tify those at high risk at an early stage. A nationwide
collaborative clinical trial has recently proved that
retinal cryotherapy in premature infants at high risk
reduces the risk of progression by about half.'”* Vita-
min E (a-tocopherol) therapy, in vogue a few years
ago, has generally been abandoned. Surgical reattach-
ment of the retina in older infants with more ad-
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vanced disease is possible, but the degree of visual
recovery is often disappointing.

Age-Related Macular Degeneration

Visual loss due to age-related macular degeneration
has been the subject of intensive clinical investi-
gation and increasing public awareness in recent
years.'® Degenerative changes in the pigmentary epi-
thelium of the retina may be related in some way to
exposure to sunlight.'® After the age of 50, yellowish
punctate excrescences (drusen) appear in the fundi of
predisposed persons as the ophthalmoscopic substrate
of age-related macular degeneration. Daily self-testing
of central vision and periodic ophthalmologic exami-
nation, with fluorescein angiography when indicated,
are the screening methods used to identify patients at
risk who will benefit from laser treatment. This is the
only form of treatment proved thus far to delay the
loss of central vision, and it is useful in only a small
fraction of patients with visual loss due to age-
related macular degeneration. Several vitamin and
mineral nutritional supplements have been suggested
for prophylaxis, and a preliminary clinical trial of
high doses of oral zinc showed a limited treatment
benefit.!® Whether zinc therapy has any role in pro-
phylaxis awaits the outcome of the large-scale, long-
term, strictly controlled collaborative studies that are
now under way. Because peripheral vision remains
intact, patients with advanced macular degeneration
can usually care for themselves and walk unaided.
Various types of magnifying lenses help them de-
rive optimal benefit from whatever central vision re-
mains.

The Acquired Inmunodeficiency Syndrome

Cotton-wool spots (Fig. 12A) and hemorrhages, the
most frequent ocular manifestations of infection with
the human immunodeficiency virus (HIV), are ob-
served in more than half the patients with established
acquired immunodeficiency syndrome (AIDS).!%
They correlate with a low ratio of T helper cells to
suppressor cells and may thus be an important clinical
sign of the severity of HIV-related disease.!”” The
most devastating ocular complication of AIDS — cy-
tomegalovirus retinitis — was observed in 29 percent
of 157 patients with AIDS and was the initial diagnos-
tic opportunistic infection in 3 percent.'® Primary
physicians caring for patients with AIDS should be
familiar with the ophthalmoscopic appearance of cy-
tomegalovirus retinitis (Fig. 12B), since infections
originating in the retinal periphery may not cause
symptomatic loss of vision initially.!®® Areas of exten-
sive confluent necrosis are white or yellow, with fre-
quent splashes of flame-shaped hemorrhage. At the
margin of the confluent white zone of retinal necrosis
are white, granular, punctate lesions. The inexorable
progression of cytomegalovirus retinitis can be arrest-
ed by intravenous ganciclovir therapy in more than
half of infected patients.''” One problem has been the
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combined use of ganciclovir and zidovudine, since
both are toxic to bone marrow. Preliminary reports
suggest that foscarnet'!! and intravitreal ganciclovir!'?
may also suppress cytomegalovirus retinitis. Any of
these antiviral regimens must be continued indefinite-
ly, since the drugs are virostatic and recurrence regu-
larly follows the suspension of drug therapy. Other
forms of infectious retinitis that occur in patients with
AIDS and may mimic infections with cytomegalovirus
are syphilis,'”® toxoplasmosis,''* and among intrave-
nous drug abusers, endogenous bacterial or fungal en-
dophthalmitis. When active cytomegalovirus infection
resolves after treatment, the thin atrophic retina tears
easily, causing retinal detachment. As the AIDS epi-
demic continues, the syndrome is likely to be manifest-
ed in the eye in new and unexpected ways. In patients
who are not immunosuppressed, we have recently rec-
ognized a similar pattern of intense retinitis and vitri-
tis followed by tearing and detachment of the retina —
the syndrome of acute retinal necrosis. Herpesviruses
have been isolated or identified immunohistochemi-
cally from some of these patients.''> Unlike cytomeg-
alovirus retinitis, acute retinal necrosis improves with
systemic acyclovir therapy.

We are indebted to Deborah Pavan Langston, M.D., Massachu-
setts Eye and Ear Infirmary, for her expert assistance in the prepa-
ration of part of this manuscript, and to Drs. Harry W. Flynn, Jr.,
and Elaine Chuang for referral of their patients.
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