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Abstract. We report the case of a 78-year-old woman who 
developed an intrastromal bacterial colonization 22 months 
after penetrating keratoplasty. Slit-lamp examination re- 
vealed discrete, finely branched, fernlike stromal opacities, 
which were histopathologically found to be large intrastro- 
mal aggregates of gram-positive cocci with almost no in- 
flammatory cell response. 

Introduction 

Bacterial infections complicating corneal transplantation 
are seen in up to 4.9% of patients (Tuberville and Wood 
1981). Intrastromal bacterial colonization in a crystalline 
pattern is an uncommon presentation of postkeratoplasty 
keratitis. These finely branched opacities have previously 
been reported by two authors (Gorovoy et al. 1983 ; Meisler 
et al. 1984). Meisler et al. has referred to the lesions as infec- 
tious crystalline keratopathy. Of the four cases reported, 
three had previous corneal transplant surgery. Contrary to 
the expected, none of the cases showed inflammatory cells 
despite the presence of alpha-hemolytic streptococci in two 
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patients. We present a clinicopathologic case report of an 
unusual intrastromal bacterial colonization complicating 
corneal transplantation. 

Case report 

A 78-year-old woman presented with bilateral dense cata- 
racts, bilateral Fuchs' dystrophy, and corrected vision of 
counting fingers at 2 ft., right eye, and 20/400, left eye. 
She underwent a combined penetrating keratoplasty, extra- 
capsular cataract extraction, and insertion of a posterior 
chamber lens implant in her right eye in February 1983. 
The donor button was obtained after death from a whole 
eye that was stored for 6 h in a moist chamber at 4 ° C. 
The postoperative course was uneventful until May 1983 
when a small suture abscess developed on the temporal 
side of the donor cornea. Culture of material from the lesion 
demonstrated beta-hemolytic streptococcus; the lesion re- 
sponded well to topical and subconjunctival gentamicin. 
She continued at the time to have 20/25 best-corrected 
vision in the right eye. 

In March 1984, a clouding at the graft-host junction 
superiorly on the temporal side with no corneal epithelial 
staining was seen. This responded well to topical steroids 
and gentamicin, but in July 1984, she had a sudden onset 
of stromal melting in the area on the donor side, resulting 

Fig. l. Slit-lamp appearance of the 
discrete, white infiltrates deep in the 
stroma of donor and recipient 
originating from the donor-host 
interface 22 months after penetrating 
keratoplasty 
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Fig. 2. Gross appearance of fernlike corneal 
opacity involving much of the center of the 
corneal button 

Fig. 3A-C. Light microscopic appearance of 
gram-positive cocci at midlevel of corneal stroma 
(arrows') with rare inflammatory cells. (Brown 
and Hopps: A x l0 ;  B x160; C x400) 

in a small descemetocele and the steroids were rapidly ta- 
pered. The edges o f  the host  and  graft  were curet ted o f  
a soft tissue and the graft-host  interface in the area was 
reinforced with in terrupted 10-0 nylon sutures. 

In  September 1984, the pat ient  re turned with sudden, 
painless reduction in vision in the right eye. H y p o p y o n  and 
modera te  vitritis were noted in the eye. In  addit ion,  there 
was a samll area o f  epithelial  staining over one of  the infero- 
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Fig. 4. Area shows bacteria in the 
deep corneal stroma. 
Degenerating bacteria are present 
at one area (arrowhead). Some 
bacteria are within keratocytes 
(arrow). Degenerated cells 
(asterisk) are present in this area. 
( x 4,000) 

temporal sutures. Surface scrapings were negative for or- 
ganisms. Within a month, treatment with subconjunctival 
and topical gentamicin and topical steroids had cleared the 
reaction. Four more similar episodes associated with uveitis 
and vitritis were noted. 

In December 1984, the patient's right eye vision was 
reduced to counting fingers at 2-3 ft. The graft on slit-lamp 
examination was clear except for an area in the deep stroma 
temporally where small, relatively discrete branching infil- 
trates were present (Fig. 1). Epithelium was intact over the 
entire corneal surface and the temporal periphery of the 
corneal graft was thinned by about 50%. The anterior 
chamber had a moderately severe cell and flare reaction 
without hypopyon, and the vitreous had a mild cellular 
reaction. Mild opacification of the posterior capsule of the 
lens was present. The posterior chamber lens was in good 
position. Slit-lamp examination of the left eye was unre- 
markable except for Fuchs' dystrophy and a dense cataract. 
Central corneal thicknesses were 0.46 mm in both eyes. 
Schirmer's test registered 12 mm in the right eye and 8 mm 
in the left eye 5 min after topical anesthetic. Corneal sensa- 
tions were absent in the right eye and decreased in the 
left eye. Tensions by applanation (mm Hg) were 32 OD and 
17 OS. The fundus examination of the right eye showed 

marked vitreous reaction but no evidence of retinal vasculi- 
tis, edema, or detachment. A vitreous tap showed rare poly- 
morphonuclear leukocytes and no microorganisms. Within 
1 week, the inflammatory reaction had cleared on topical 
and subconjunctival gentamicin. 

The patient had a recurrent episode of uveitis after the 
initial clearing in late January 1985. Again, she responded 
to the use of topical and subconjunctival gentamicin, and 
visual acuity improved to 20/70 in the right eye. Late in 
February 1985, the patient had keratic precipitates with 
overlying epithelial defects involving the temporal portion 
of the graft. 

On March 3, 1985, further thinning of the graft tempo- 
rally resulted in a perforation with consequent loss of the 
anterior chamber. White intrastromal infiltrates were pres- 
ent in the donor and host cornea near the area of perfora- 
tion, but the graft was clear nasally. A repeat penetrating 
keratoplasty, combined with removal of the intraocular lens 
and an anterior vitrectomy, were performed on the right 
eye. Samples of the excised cornea and vitreous were sub- 
mitted for fungal, anaerobic and aerobic bacterial, and 
pathological examination. Three months after the second 
keratoplasty, the best-corrected vision was 20/40, and there 
was no evidence of infection in the graft or host tissues. 
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Fig. 5. A Most organisms are 
replicating in one or more planes 
of division ( × 28,000). 
B Higher power shows 
characteristic trilaminar cell wall 
(arrow) of the bacteria. ( x 80,000) 

Results 

The gross specimen was a partial corneal button from the 
repeat penetrating keratoplasty, measuring 8.0 mm in its 
greatest diameter. A white, midstromal and finely branched 
lesion extended superonasally from the area of corneal melt 
and perforation. The discrete, fernlike opacity measured 
5.0 mm, its base was located inferotemporally, and it in- 
volved the visual axis (Fig. 2). 

Microscopic examination of the corneal button (Fig. 3) 
disclosed a normal, intact corneal epithelium, except for 
slight intracellular edema at the inferior margin. Diffuse, 
but very mild, keratitis was present throughout the stroma. 
A more marked inflammatory cell infiltrate was present 

at the inferior edge. A midstromal lesion, involving about 
60% of the diameter of the section, was present. The area, 
using gram stain, consisted of many gram-positive cocci. 
Methenamine silver stain was negastive for fungi but differ- 
entially stained the bacteria. 

A portion of the formaldehyde-fixed cornea was pro- 
cessed for transmission electron microscopy. Numerous 
round-to-oval bacteria, measuring 0.4 to 0.6 gm in diameter 
(Fig. 4), were seen in the corneal stroma. The surrounding 
collagen was intact. Some of these bacteria were located 
in fibrocytes and macrophages. Some cells appeared in var- 
ious stages of degradation. Many bacteria were in division 
with one cleavage plane (Fig. 5). On cross section, some 
bacteria had a trilaminar outer covering composed of two 



Table l. Cases of intracorneal bacterial colonization in a crystalline pattern 

Authors Case history Interval Organism Treatment Outcome 

Gorovoy et al. 69-year-old woman with penetrating 6 months Not cultured Antibiotics, 
(1983) keratoplasty for aphakic bullous steroids 

keratopathy 

83-year-old man with PK for 
aphakic bullous keratopathy 

67-year-old man with chronic 
herpes simplex keratouveitis and 
chronic open-angle glaucoma 

44-year-old man with PK for perfo- 
rated herpes simplex corneal ulcer 
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Meisler et al. 3 months Negative 
(1984) culture 

Not Alphahemolytic 
applicable streptococci 

36 months 

Present case 78-year-old woman with PK for 22 months Negative 
Fuchs' dystrophy culture 

Repeat PK 11 months 
postoperatively 

Antibiotics, Residual central 
steroids scarring 

Antibiotics, Scarring, 
steroids, neovascularization 
anti-glaucoma 

Alphahemolytic antibiotics, Residual edema 
streptococci steroids, 

anti-glaucoma 

Antibiotics, Repeat PK 25 months 
steroids postoperatively 

thin electron-dense layers (each 4-6 nm thick), separated 
by a less dense layer about 7 nm thick. A nucleus, meso- 
somes, and other organelles were present inside these organ- 
isms. 

The results of  fungal, aerobic bacterial and anaerobic 
bacterial cultures were negative. 

Discussion 

Intrastromal infiltrates or opacities as an indication of  cor- 
neal graft rejection have been previously described 
(Krachmer and Alldredge 1978; Mason et al. 1984; McCul- 
loch 1971). We report a rare form of  intrastromal bacterial 
colonization, which occurs in a crystalline pattern, and it 
is unusual because of  the minimal vascular and inflammato- 
ry response despite progressive disease. Although cultures 
were negative, light and electron microscopic evidence is 
conclusive for gram-positive cocci (Holt 1980). This case 
ist remarkable because of  the indolent nature of  the coloni- 
zation, the prolonged postoperative period before infection, 
and the appearance of  the lesion. Similar cases, with some 
notable exceptions, have been reported by Gorovoy  et al. 
(1983) and Meisler et al. (1984) (Table 1). 

Intrastromal bacterial colonization has been demon- 
strated to occur from 3 months to 3 years after a pentrating 
keratoplasty; one case reported by Meisler et al. (1984) had 
no prior history of  surgery. Despite reports indicating that 
bacterial contamination o f  donor  corneas is a route of  infec- 
tion following penetrating keratoplasty (Khodadoust  and 
Franklin 1979; Matoba  et al. 1984), this route is unlikely 
in this case because of  the long interval between the lesions 
and surgery. Gorovoy  and co-workers (1983) believed that 
a suture tract was the initial site of  infection in their case. 
Exposed monofilament sutures leading to endophthalmifis 
has been reported by Confino and Brown (1985). In our 
case, an epithelial defect, combined with the presence of  
sutures through an area of  stromal melting, may have pre- 
disposed to the infection. 

Two interesting aspects of  this case are the crystalline 
appearance o f  the infiltrates on clinical examination and 
the relatively mild inflammation associated with the kerati- 
tis. The mild inflammatory cell infiltrate associated with 

the bacteria may be related to the low pathogenicity o f  
the bacteria, the avascular cornea, and to possible local 
and systemic impairment of  the defense mechanisms. The 
reasons for the paucity of  the inflammatory reaction are 
not apparent in this patient. There was no history of  or 
evidence for conditions which might be risk factors, such 
as diabetes, dry eyes, alcoholism, atopic dermatitis, or im- 
mune disorders. 

We conclude that the fernlike opacification of  the cor- 
nea is due to a lamellar invasion of  bacterial colonies along 
the planes of  least resistance. The clinical appearance of  
a fernlike crystalline opacity in the corneal stroma after 
keratoplasty suggests intrastromal bacterial colonization. 
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