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TOloplasmic Relinochoroidilis 

Howard H. Tessler, M.D. 

Ocurrence and Presentation: 

Toxoplasma gondii is a protozoan para· 
site that is one of the most common causes 
of posterior uveitis in humans. lnfection 
with toxoplasma is not rare. Up to 50% of 
the population in the United States has been 
infected. ln less developed countries with 
poor sanitation, the infection rate may be 
even higher. Because of the ubiquitous na· 
ture of toxoplasmosis, the mere presence of 
a positive antibody titer against toxoplasmo
sis does not mean that the inflammatory 
disease seen is caused by Toxoplasma gondii. 
One must have a typical ocular lesion in 
order to make this diagnosis. 

Ocular manifestations of toxoplasmo
sis consist primarily of posterior uvei
tis manifest as a focal retinitis. His
topathologically in the eye, toxoplasma 
have only been found ln the retina. 
lnflammation that occurs in the choroid, 
iris and retinal blood vessels is believ
ed to be immune in origin and not riue to 
actual infection. The typical focal retinitic 
lesion can only be reproduced in experimen
taI animaIs with live organisms. The inflam
mation that occurs in other structures in
cluding the blood vessels can be reproduced 
with dead organisms. Thus, when there is 
a typical focal retinitic lesion of Toxoplasma 
gondü present, it indicates that infection 
with actual living organisms is presento 

Toxoplasma gondii can infect any por· 
tion of the retina. Most cases of ocular to
xoplasmosis occur in the posterior pole. It 

is possible that the dense circulation in the 
posterior fundus brings more organisms to 
this site. It is also possible that posterior 
pOle lesions are more likely to bring patients 
to the doctor than peripheral small lesions. 
Juxta-papillary and optic nerve head Iesions 
may occur. (Figure 1 )  

Fig. 1 - Juxtapapillary toxoplasmosls. 

The focal necrotizing retini tis that i.S the 
hallmark of ocular toxoplasmosis is usually 
seen as a white or yellow-white lesion with 
fluffy or indistinct edges. The size varies 
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from 1 to 5 or 6 disc diameters. The center 
of the retinitis is homogeneous in appear
ance. ( Figure 2 )  Cells stream into the vi
treous from this area of retinitis giving the 
picture of a smoking fire. The vitreous 
cellular reaction may be so dense at ti· 
mes that with a direct ophthalmoscope, lt 
is difficult to appreciate the fundus lesiono 
Binocular indirect ophthalmoscopy may re· 
veal the are a of inflammation. Sometimes. 
even with the indirect scope, a11 one sees is 
a white lesion through dense haze. 

Fig. 2 - Typical focal retinitis or ocular toxoplasmosls. 

The posterior vitreous phase often deta
ches from the retina. Precipitates occur on 
the posterior vitreous face resembling kera
tic precipitates on the corneal endothelium. 
ln spite of the hazy vitreous, it is amazing 
haw well some patients are able to see if 
the macula is not involved. 

ln most patients, ocular toxoplasmosis 
is believed to be a recurrent infection. Múst 
ocular toxoplasmosis is believed to occur 
congenitally. Thus, recurrent toxoplasmic 
retinitis often "satellites" or occurs adjacent 
to an old pigmented scar. Hence, the appl:lar
ance of a white fluffy active retinitis adja· 
cent to a pigmented scar is highly suggestive 
of toxoplasmic retini tis. Inactive scars often 
shaw groupings of scars adjacent to each 
other so that one can trace the previous in
fection. ( Figure 3) 

lritis commonly occurs as an immune 
reaction to the retini tis. The iritis can vary 
from mild nongranulomatous to severe gra
nulomatous in formo There may ·oe mutton 
fat KP. It is very important to remember 
that any patient with an anterior iritis may 
have an underlying retini tis. It is important 
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Fig. 3 - Satelliting. Multiple scars show prevlous epl
sodes of retinitis. 

to examine the fundus in a11 of these pa
tients. 

Retinal vasculitis is an immune pheno
menon that commonly occurs with ocular 
toxoplasmosis. SegmentaI periarteritis and 
diffuse perivenular sheathip.g may occur. The 
sheathing usua11y occurs near the site of the 
inflammation. However, sometimes the shea· 
thing may be diffuse and "found in remo te 
are as of the fundus. Arteriolar occlu�ions 
and branch vein occlusions also are reported. 

An unusual manifestation of ocular toxo· 
plasmosis is the so ca11ed "deep" retinal le· 
sion. ln these deep lesions, the affected area 
is ye110w and homogeneous both in color and 
density. The area of retinitis has distinct 
orders that are not fluffy. Vitreous cells do 
not emanate from lesiono Thus, this type of 
retinitis appears quite diffrent than the ty
picaI toxoplasmic retinitis. (Figure 4) The 
overlying nerve fibre layer often appears 
healthy. Within one to two weeks, many of 
these deep lesions evolve into the more ty
picaI toxoplasmic lesiono If there are no 
scars in the fundus, the diagnosis of deep 
toxoplasmic retinitis is quite difficult. 

Another unusual presentation of ocular 
toxoplasmosis is that of the massive granu
loma. ( Figure 5) These lesions are usually 
greater than 6 disc diameters in size. There 
are generally multiple inactive scars from 
previous episodes of infection. The massive 
granulomas have relatively sharp borders 
with a more amorphous center. Cellular exu· 
dation into the vitreous is usually very den
se. These massive granulomas tend to res
pond poorly to therapy. This is probably 
accounted for by the size of the lesion and 
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the difficulty of antibiotics to penetrate into 
them. 

Subretinal neovascularization is not com
monly associated with ocular toxoplasmo
siso However, it may occur. Chorioretinal 
anastomosis also occurs with ocular toxo
plasmosis. ln this condition, the retinal 
blood-flow connects to the chroidal circula
tion in the center of an inactive toxoplasmic 
scar. 

Fig. 4 - Deep toxoplasmic retinitis. Compare with 
more typical lesion in Fig. 2. Note distinctness of deep 
retini tis. After a week or two. these lesions often looks 
more like figure 2. 

Fig. 5 - Massive granuloma. Note hazy media, relati
vely sharp borders and amorphous center. 
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An epiretilial membrane sometimes OC
curs after a bout of focal retini tis. The epi
retinal membTane may occur in the macula 
even though the area of retinitis was away 
from the macula. 

. 

Retinal detachments also are reported 
with ocular toxoplasmosis. These do not 
occur common�y but are probably due to 
vitreous traction and retinal tears. 

Diagnosis: 

The diagnosis of ocular toxoplasmosis is 
made by having a typical retinitic lesion 
with a positive antibody titer. As stated pre
viously, since occult infection occurs so com
monly in the population, the mere presence 
of a positive antibody titer in the absence 
of a typical fundus lesion does not malte 
the diagnosis of ocular toxoplasmosis. 

The height of the antibody titer is usual
ly not important in ocular toxoplasmosis. If 
the on1y active lesion in the body is in one 
eye, this may not be a sufficient source of 
antigen to significantly raise the systemic 
antibody leveI. Thus, any positive antibody 
titer, even at a 1 : 1  dilution is significant. Ma
ny laboratories do not test at dilutions below 
1 :8 or 1 : 16_ The laboratories may report the 
absence of an antibody below these leveIs 
as negative. It is important for an ophthal· 
mologist to ask for tests even at a 1 :  1 dilu
tion if the higher dilutions are negative. The· 
re are occasional cases where the or,ganism 
has been found histopathologically in the 
eye when the titer has only been positive 1 : 1  
or 1 :2.  

Most laboratories use the indirect fluo
rescent antibody testo They usually measure 
IgG antibodies.  IgM antibodies can also be 
measured when acquired infection is sus
pected. The Sabin-Feldman dye test is not 
used commonly these days because it requÍ
res live toxoplasmic organisms to be kept in 
the lab. Other available laboratory tests for 
toxoplasmosis include the indirect hemagg1u
tination test, the enzyme-linked immuno
sorbent assay (ELISA) and a fluoroimmuno
assay. 

Differential Diagnosis: 

The differentiaI diagnosis of toxoplasma 
retini tis includes most posterior fundus 1e
sions_ 

1 .  Tuberculosis may be mistaken for 
ocular toxoplasmosis. However, tuberculosis 
usually involves the choroid and tends to be 
multifocal rather than focal. Vitreous in
volvement is mild. 

2 .  Syphilis more common�y involves re
tina as does toxoplasmosis. However, syphi-
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lis is commonly a multifocal type of infec
tion and vitreous involvement tends to be 
less severe than with toxoplasmosis_ 

3 _ ViraI retini tis (cytomegalovirus, and 
herpes simplex) usually involves immuno
compromised hosts_ Retinal toxoplasmosis 
can occur in immunocompromised people 
since it is an opportunist organism but more 
commonIy it is seen in patients with normal 
immunity. ViraI retinitis usually involves 
diffusely the midperipheral retina with mild 
to moderate vitreous haze. The area of re
tinitis usually occurs in broad nonfocal 
areas of multiple coalescent yellow·like dots. 
There are frequent hemorrhages which give 
the lesion a bloodtinged appearance. 

4 Acute retinal necrosis (ARN) resem
bles viraI retinitis. ln fact there is evidence 
that ARN is caused by a virus. Large broad 
areas in the mid-peripheral fundus become 
white to yellow-white. Hemorrhage is not 
as commonly seen as with viraI retini tis. 
These patients are immunologically normal. 
Retinal detachment occurs frequenUy in 
these patients as the necrotized areas of re
tina heal with pigment stippling. 

5 .  Candida endophthalmitis may initial
ly present as a superficial granuloma that 
mimics toxoplasmic retinitis. The candida 
granuloma rapidly enlarges and looks like a 
puff-ball. It quickly breaks out into the vi
treous. Toxoplasmic lesions remain at the 
retina. Patients at risk for candida endoph
thalmitis include those with a history of in
travenous drug abuse or long term intrave
nous drug therapy. 

6 .  Ocular histoplasmosis occurs in the 
choroid rather than the retina. lnactive scars 
of ocular histoplasmosis may resemble those 
of toxoplasma retinitis. The lesions of his
toplasmosis tend to be smaller and there 
is often a ring of peripapillary atrophy. Mo
reover, in ocular histoplasmosis, the vitreous 
is clear and there is really no sign af inflam
Hlation. 

7 .  Behcet's disease with retinal infarc
tion may cause large white cotton wool spots. 
These may resemble toxoplasmic retinitis. 
These white lesions are usually at the leveI 
of the nerve fiber layer and they do not 
exude cells in the manner of toxoplasmosis. 
There is also an occlusive vasculitis with 
hemorrhage in Behcet's disease. 

8 .  A sarcoid granuloma may resemble a 
toxoplasmic retinal lesiono Sarcoidosis does 
not have necrosis and so the lesion is not 
as white and fluffy as in toxoplasmosis. The 
lesion has more distinctness to its surface 
and edges. 

9 .  A toxocara granuloma' might be mis
taken for toxoplasmic retinitis. ln toxocara, 
the lesions are usually white and elevated. Vi-
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treous strands adhere to the granuloma dis
torting the retina. Toxoplasmic granulomas 
are usually flat and vitreous bands are usual
ly Rot adherent. 

Therapy: 

Not all ocular toxoplasmosis requires 
therapy. Toxoplasma gondii is an opportu
nisto That is, patients with normal immuni
ty generally can overcome the infection 
without medication. The purpose of treat
ment is to prevent damage to vital oclilar 
structures. Moreover, therapy for ocular 
toxoplasmosis frequently risks undesireable 
side-effects. Patients should be told of these 
side effects and also told that they may 
heal without therapy. If there is a peripheral 
nonvision threatening lesion, often just reas
surance is all that is required. A useful guide 
of when to treat is: 

1 .  A threatened optic nerve. 
2 .  A threatened macula (such as when 

the active retinitis is within the posterior 
vascular arcade) 

3 .  When the vitreous is so hazy that 
visual acuity is below 20170. 

There is no universally accepted regimen 
of treatment for ocular toxoplasmosis. There 
are no long term controlled clinical trials. 

Most physicians, who specialize in uvei
tis, do not use corticosteroids alone to treat 
ocular toxoplasmosis. Since alI evidence 
points to the fact that active replicating or
ganisms are present in the ratina, there is a 
risk in the suppression of the body's immune 
response when corticosteroids are used. The· 
re are reports in the literature of patients 
who became worse when corticósteroids alo
ne were used to treat their ocular toxoplas
mosis. There is no evidence, however, of 
patients who became worse when corticoste
roids were used with appropriate antibiotic 
coverage. Thus, if the clinician makes a de
cision to use corticosteroids in an attempt to 
eliminate inflammatory induced damage, 
appropriate antibiotic coverage should be 
:lsed. Repository corticosteroids are risky in 
ocular toxoplasmosis. These repository ste
roids are released over a long period of time 
and it may be difficult for the ophtalmolo
gist to determine how long they are effective. 
Oral corticosteroids, even used for short pe
riods, are alsc risky. Patients should be 
warned of the risks of induced diabetes mel
litus, hypertension, psychic changes, ulcers, 
weight gain and bone fracture. If taken every 
other day at breakfast, the recommended 
dose for oral corticosteroids is often suffi
cient to temper immunologic damage and 
reduce side effects of the drug. 
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Trisul{apyrimidine (triple sulfa) combi
nes the action of the sulfadiazine with that 
of sulfa merazine and sulfamethazine. It is 
my prefered sulfa preparation. The combina· 
tion of different sulfa salts lessens the ris� 
of renal stones without reducing antibiotic 
activity. Alternatively, sulfadazine alone may 
be used. Side effects of sulfonamide drugs 
include renal stones and allergic reactions. 
Although uncommon, the Stevens'-Johnson 
syndrome ( erythema multiforme) may be 
triggered by sulfonamides.  

Pyrimethamine ( daraprim ) is synergistic 
with sulfonamides in the treatment of to· 
xoplasmosis. Pyrimethamine is a strong folie 
acid antagonist and the white blood cell 
count and platelet count of patients taking 
this drug must be monitored weekly. Folinic 
acid ( leucovorin) can be given with the py
rimethamine to counteract the side effects. 
Folinic acid is available now in oral from. 

Clindam,ycin has aIs o been used to treat 
ocular toxoplasmosis. Combined administra
tion of clindamycin with sulfonamide has 
given more consistent improvement than the 
use of clindam,ycin alone. Pseudomembra
nous colitis is the major side effect and risk 
with clindamycin. Oral vancom,ycin 600 mg 
every 6 hours for ten da,ys will usually cor
rect pseudomembranous colitis caused by 
overgrowth of Clostridium difficile. The 
combined used of sulfonamides with clinda
m,ycin may inhibit clostridial overgrowth. 
However, pseudomembranous colitis has 
occured on rare occasions with sulfonamides 
alone. 

Because toxoplasmosis is such a difficult 
disease to treat in eye, it is to be noted that 
combinations of antibiotics tend to be more 
effective than single antibiotics. I prefer a 
quadruple therapy using prednisone, triple 
sulfa, clindamycin and pyrimethamine. I 
have had rapid responses to this therapy 
without significant side effects. Most patients, 
except those with massive granulomas have 
responded to treatment in 1 to 2 weeks and 
in mast cases therapy is discontinued after 
3 weeks. If prednisone cannot be used (be
cause af diabetes mellitus, or because one 
in uncertain of the diagnosis) , the patient 
improves but less rapidly than when pred
nisone is used. Allergies occur in some pa
tients (usually to the sulfanamide) . If alIe r
gy occurs, the ather drugs should be con
tinued and the sulfonamide eliminated. Pla
telet and white bload counts are usually uno 
necessary because the pyrimethamine is gi
ven for anly one week. 

ln alI patients, ti there is no response or 
anly minimal response after 3 weeks of anti· 
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biotic therapy, it is probably not wort� I1sk· 
ing the taxic effects of the drug by keeping 
the patient on long term treatment. None 
af the currently available drugs prevents the 
recurrence of toxoplasmic retini tis. Thus alI 
patients are at risk for disease in the future. 
Laser phatacoagulation and retinocryopexy 
can destroy the cysts af the organism in the 
eye. However, it is difficult to know where 
the organisms are and these therapies have 
not been af great benefit in prventing recur
rences. If laser or cryocoagulation are used 
during acute episodes of toxoplasmic retini
tis, there is a risk of stirring up additional 
inflammatian. 

Pars plana vitrectomy may be beneficial 
in those patients who have dense vitreous 
apacities that persist for more than 6 months 
or to prevent retinal detachment. Patients 
with the acquired immune deficiency syndro
me (AIOS) are also at risk for developing re· 
tinal as well as systemic toxoplasmosis. 

TABLE 
Therapy of Ocular Toxoplasmosis 

Drug Loading Dose 

Trisulfapyrimidine 2·6 gm 
or 
Sulfadiazine 

Pyrimethamine 75-150mg 

Clindamycin 

Prednisone 

Maintenace 

1-4 gm dally 
( l00-200mgfkgfday) 

25-50 mg/day 
1 mg/kg/day 

300 mgm QID 

60·80 mg every 
other day 
(reduce by 20 mg 

weekly) 
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