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Vitreoretinal junction in infectious endophthalmitis in
a primate eye
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SUMMARY A primate eye affected by postoperative infectious endophthalmitis was studied early
in the course of the disease. Retinal perivasculitis, vitreoretinal adhesions along the inflamed
vessels, and traction of the partially separated posterior vitreous on the retina at the adhesion sites
were observed. It is suggested that such vitreoretinal junction pathology may be responsible for the
development of retinal detachment in infectious endophthalmitis.

Endophthalmitis is a devastating complication of
intraocular surgery and penetrating eye injury. In
spite of modern management, which includes intra-
vitreal injection of antibiotics and steroids,' and
vitrectomy,2 I a considerable number of affected eyes
are lost.
One of the more ominous sequelae of endophthal-

mitis is retinal detachment, which is believed to be
tractional or exudative4 I or rhegmatogenous.6 A
strikingly high incidence of retinal detachment was
recently found in a series of cases of post-traumatic
endophthalmitis (Jarus G, personal communication,
1984). The exact pathogenesis of the detachment,
however, is difficult to prove, since the affected eyes
reach the pathologist as disorganised tissue after
evisceration or late in the course of the disease as a
phthisical eye.
We recently had the opportunity to study a primate

eye early in the course of infectious endophthalmitis.
We now present the gross and microscopic patho-
logical changes of the vitreoretinal interface of this
eye and propose that they may explain the patho-
genesis of endophthalmitis-related retinal detach-
ment.

Material and methods

An adult cynomolgus monkey developed endophthal-
mitis of the right eye following an unsuccessful
attempt to inject gas into the vitreous cavity; all the
gas immediately leaked out of the eye through the
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injection site. Twenty-four hours later the eye was
congested and chemotic, and haziness developed in
the cornea, anterior chamber, and vitreous. In spite
of intensive topical as well as subconjunctival anti-
biotic treatment, hypopyon and yellow vitreous
exudates followed and within three days obscured the

Fig. 1 Right calotte ofbisectedprimate globe affected by
infectious endophthalmitis. Opaque vitreous (V) is
artefactually separated (arrowheads) from the retina,
exposing diffuse retinalperivasculitis. L indicates lens.
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Fig. 2 Dissecting micrograph ofright catotte oJ affected
globeshowing retinalperivasculitis with extensive exudates
and haemorrhages along inflamed vessels.

view of the fundus. The eye was enucleated four days
after the first signs of endophthalmitis.
The globe was bisected vertically through the optic

nerve, some of the exudate in the vitreous collected,
and a smear prepared and stained by Gram's method;

the specimen was not cultured. The calottes were
immersed in 2% paraformaldehyde and 2-5%
glutaraldehyde in phosphate buffer, pH 7-4, for 24
hours and then studied under a dissecting micro-
scope. With a blunt probe the opaque vitreous of the
right calotte was separated from the retinal surface
for better visualisation of the vitreoretinal border
region (Fig. 1). Multiple posterior eye wall blocks
were dissected out of the left calotte, dehydrated in
graded concentrations of ethanol, embedded in
paraffin, sectioned, stained with periodic acid Schiff
and haematoxylin-eosin, and studied with a light
microscope.

Results

Dissecting microscopy of the calottes revealed an
opaque vitreous containing pockets of dense yellow
exudate. Posterior vitreous detachment (PVD) was
not present. The smear of the exudate showed Gram-
positive cocci surrounded by large numbers of poly-
morphonuclear inflammatory cells. On separating
the vitreous from the retinal surface in the right
calotte (Fig. 1), a severe perivasculitis was revealed
involving the arteries as well as the veins; multiple

Fig. 3 Light micrograph of vitreoretinaljunction in left calotte ofaffected globe. Vitreous (V) is partially detachedfrom
retina (R) and is attached only along inflamed vessels (arrows). Vitreous, subhyaloid space (asterisks), and retina (R) show
heavy infiltration by inflammatory cells. Retinal detachment is an artefact. Haematoxylin-eosin, bar= 100 pm.
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Fig. 4 Light micrograph of vitreoretinal adhesion over inflamed blood vessel (BV). Adherent vitreous (V) is pulling on retina
(R). Note polymorphonuclear inflammatory cells infiltrating vitreoretinal border structures and cuffing retinal blood vessels.
Haematoxylin-eosin, bar=50 Em.

retinal haemorrhages were observed along the
affected vessels (Fig. 2).

Light microscopy of the vitreoretinal junction in
the left calotte (in which the vitreoretinal relationship
was left undisturbed) showed strong adhesions of the
vitreous cortex to the retina over the inflamed vessels
(Fig. 3). The vitreous appeared to be in the process of
separating from the retina; it was partly detached yet
still adhering to and exerting tractional forces on the
retina overlying the affected vessels. Numerous
polymorphonuclear inflammatory cells were seen in
the vitreous cortex and throughout the inner retina,
particularly cuffing the blood vessels (Fig. 4).

Discussion

Examination of the primate eye demonstrated severe
retinal perivasculitis and partial detachment
(microscopic) of the posterior vitreous with strong
vitreoretinal adhesions along the affected vessels.
These findings were consistent in all the examined
tissue blocks, so that an artefact can be excluded. As
the injected gas leaked immediately from the eye, it
could not have had any possible effect on the vitreous
body.

Inflammation within the vitreous is known to
produce opacification as well as liquefaction and
shrinkage of this tissue,6 with resulting PVD.78
Endophthalmitis is also associated with retinal
periphlebitis.9

Posterior vitreous detachment can produce retinal
breaks if the outermost vitreous cortex adheres to
the retinal surface."' Changes over vessels in the
peripheral retina and subsequent pathological vitreo-
retinal attachments at these sites could explain some
of the peripheral retinal holes caused by PVD," while
similar developments may lead to retinal breaks at
the posterior retina. 2
We suggest that a similar sequence of events may

occur during the early stages of infectious endo-
phthalmitis. PVD develops as a result of the inflam-
mation and subsequent liquefaction and shrinkage of
the vitreous body. This is turn induces tractional
forces on the retina at the adhesion points along the
inflamed vessels. It is possible that this traction may
result ultimately in tractional or rhegmatogenous
retinal detachment, but this still needs to be con-
firmed clinically.

Michels,'3 describing his technique for vitrectomy
in endophthalmitis, states that no effort should be
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made to separate the posterior cortical vitreous
from the retina if PVD is not present. His clinical
impression is that in many eyes inflammatory debris
causes adhesion of the posterior vitreous surface to
the inner retina, and any attempt to separate the
vitreous may result in tearing of the retina. Our
findings support these clinical observations. Further-
more they suggest that the vitreoretinal adhesions
may in fact occur in conjunction with the inflamed
retinal vessels.

This study was supported by grants EY02061 and EY03040 from the
National Eye Institute.
The animal used in this study was maintained in animal care

facilities fully accredited by the American Association of Laboratory
Animal Science.
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