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Objective: To evaluate the posterior segment ocular com-

plications of patients undergoing bone marrow trans-

plantation (BMT).

Design: Retrospective analysis.

Setting: Academic ophthalmology department at a ter-

tiary care hospital with a BMT unit.

Patients: Patients undergoing BMT were seen by an

ophthalmologist for clinical care and enrolled in a

long-term follow-up study, during which they were

seen 6 and 12 months after the transplantation and an-

nually thereafter.

Results: Of 397 patients undergoing BMT, 51 (12.8%)
developed posterior segment complications. Fourteen pa-
tients (3.5%) developed hemorrhagic complications with

either intraretinal and/or vitreous hemorrhages and 17
patients (4.3%) developed cotton-wool spots in the fun-
dus of both eyes. Eleven patients (2.8%) had bilateral op-
tic disc edema, with eight cases attributed to the toxic
effects of cyclosporine and three to other causes. Two pa-
tients (0.5%) developed serous retinal detachments. Eight
patients (2.0%) developed infectious retinitis and/or en-

dophthalmitis. Fungal infections with Candida or Asper-
gillus usually occurred within 120 days after BMT, while
viral infections with herpes zoster or cytomegalovirus and
parasitic infections with Toxoplasma occurred later. In-
traocular lymphoma occurred in one patient (0.2%).

Conclusion: Severe, potentially vision-threatening, pos-
terior segment complications following BMT occur due
to a variety of causes.

(Arch Ophthalmol. 1994;112:372-379)

BONE marrow transplanta¬
tion (BMT) has become the
treatment of choice for se¬

vere aplastic anemia, when
an appropriate donor ex¬

ists, and for lymphohematopoietic malig¬
nant neoplasms that have relapsed or are

likely to relapse.14 Bone marrow trans¬

plantation consists of the ablation of the
patient's bone marrow using cytoreduc-
tive chemotherapy with or without total-
body irradiation (TBI), followed by trans¬

plantation of donor bone marrow to
reconstitute the patient's hématologie func¬
tion. Bone marrow transplants may be (1)
allogeneic, in which an HLA-matched do¬
nor, such as a sibling, is used; (2) synge-
neic, in which the donor is a monozy-
gotic twin; or (3) autologous, in which case

the patient's own stored and chemothera-
peutically purged marrow is trans¬

planted. Complications ofBMT include (1)

hemorrhage due to aplasia during the early
posttransplantation period; (2) infection
due to aplasia during the early posttrans¬
plantation period and/or immunosuppres-
sion to treat graft-vs-host disease (GVHD)
during either the early or late posttrans¬
plantation period; and (3) GVHD in which
the transplanted marrow perceives the host
as foreign tissue and mounts a lymphocyte-
mediated immunologie attack on the host.
Acute GVHD (aGVHD) develops in more

than 50% of the successfully engrafted re¬

cipients and is fatal or contributory to death
in more than 25% of these patients.5 '

Chronic GVHD (cGVHD) occurs in 50%
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PATIENTS AND METHODS

AU patients in this report underwent BMT according to the
standard protocols used by the Bone Marrow Transplant Unit
ofThejohns Hopkins University Oncology Center (Baltimore,
Md) during two periods: (1) October 1979 to December 1980;
and (2) July 1984 to December 1992. Informed consent was

obtained for the transplantation, as well as for all transplantation-
related procedures. The preparative, marrow-ablative regimens
were standardized according to the pretransplantation diag¬
nosis and have been described previously.14

In general, forsevere aplastic anemia, patients were treated
with cyclophosphamide at a dosage of50 mg/kg intravenously
per day for 4 days or 60 mg/kg intravenously per day for 2 days,
followed by TB1 at 8 Gy with lung shielding for 2 to 4 Gy. For
acute nonlymphocytic leukemia, eg, acute myelogenous leu¬
kemia, patients were treated with 4 mg/kg of oral busulfan
per day for 4 days, followed by 50 mg/kg of intravenous cy¬
clophosphamide per day for 4 days. Patients with acute lym-
phocytic leukemia, chronic myelogenous leukemia, or lym-
phoma received 50 mg/kg of intravenous cyclophosphamide
per day for 4 days followed by 3 Gy ofTBI every day for 4 days,
with the lungs shielded for the third dose. Bone marrow in¬
fusion was given intravenously through a right atrial catheter.

Inpatients undergoing BMT were evaluated regularly
by members of the BMT team for the presence and severity
of GVHD. The results of these evaluations have been re¬

ported elsewhere using previously published scoring sys-

terns.927 Since July 1984, patients undergoing BMT have
been evaluated prospectively 6 months and 1 year after trans¬

plantation and annually thereafter for up to 5 years by an

ophthalmologist for the ophthalmic complications of BMT.
All patients were treated prophylactically to minimize

the development ofGVHD with either methotrexate, cyclo-
phosphamide, cyclosporine, or a combination ofmethylpred-
nisolone and either cyclophosphamide or cyclosporine; af¬
ter 1984, patients were generally treated with cyclosporine.
The initial treatment ofaGVHD consisted ofintravenous meth-
ylprednisolone at a dosage of 2.5 mg/kg daily for 4 days fol¬
lowed by a tapering schedule. The subsequent treatment of
refractory aGVHD was individualized, but in general, con¬

sisted of either high-dose cyclosporine and/or antithymo-
cyte globulin. Chronic GVHD was treated with oral pred¬
nisone, ata dosage of 1 mg/kg every other day, and oral aza-

thioprinesodium,atadosage of 1.5 mg/kg daily, for a minimum
of 6 months, followed by a tapering schedule.28 Refractory
cGVHD was treated with oral thalidomide.29 The usual cy¬
closporine dose for GVHD prophylaxis was 5 mg/kg per day
intravenously for the 2 days before and the first 3 days after
transplantation. The dose of cyclosporine was then slowly
tapered to 3.75 mg/kg orally twice daily by day 50, and con¬

tinued at that dose until discontinuation at day 170. The dose
of cyclosporine was altered depending on the clinical course

of GVHD or on the development of renal impairment.
In the statistical analysis of risk factor for cotton¬

wool spots, the relative odds ratios with 95% confidence
intervals were determined.

of long-term survivors and is a major cause of posttrans¬
plantation morbidity and mortality.8·9

The anterior segment ocular complications of BMT
have been well described, including keratoconjunctivi-
tis sicca as a consequence of GVHD,10"12 conjunctival
GVHD,13 cataracts,14 and corneal infections.1316 Poste¬
rior segment complications are less frequently described
but may be subdivided into the following categories: (1)
hemorrhagic1011; (2) microvascular retinopathy1720; (3)
optic disc edema19·21; (4) infections22"26; and (5) other com¬

plications. We report herein our experience with 397 pa¬
tients undergoing BMT, of whom 51 (12.8%) developed
posterior segment complications.

RESULTS

Three hundred ninety-seven patients underwent oph¬
thalmologic examination. One hundred four patients
(26.1%) had acute myelogenous leukemia, 69 (17.3%)
had acute lymphocytic leukemia, 32 (8%) had aplastic
anemia, 113 (28.4%) had chronic myelogenous leuke¬
mia, 66 (16.6%) had lymphoma, and 13 (3.2%) had other
neoplasms. Two hundred thirty-seven patients were male
(60%) and 160 were female (40%). The posterior seg¬
ment findings were divided into five categories (Table 1 ).

HEMORRHAGIC COMPLICATIONS

Vitreous and/or intraretinal hemorrhages were observed
in 14 patients (3.5%). Four patients (1.0%) had vitreous
and preretinal hemorrhages, the remaining 10 (2.5%) had
intraretinal hemorrhages. The median time to observing
hemorrhagic complications was 51 days after BMT (range
—

10 to +360 days). Ninety-two percent of the hemor¬
rhagic complications were observed within the first 6
months after transplantation, and 71% were observed
within the first 100 days after BMT. The mean platelet
count in these patients at the time of examination was

27 X 109/Land the mean hematocrit was 0.27. These hem¬
orrhages cleared after the pancytopenia resolved, with¬
out long-term visual sequelae.

COTTON-WOOL SPOTS

Seventeen (4.3%) of the 397 patients developed
cotton-wool spots. Two patients developed radiation
retinopathy after receiving orbital irradiation, one for
neuroblastoma and the other for a plasmacytoma. The
time of onset of radiation retinopathy in these two pa¬
tients ranged from 17 to 19 months (average, 18
months) after transplantation. One patient developed



Table 1. Posterior Segment Complications
of Bone Marrow Transplantation (BMT)

No. of
Condition Complications* Frequency,%
1. Hemorrhagic complications 14 3.5

Vitreous hemorrhages 4 1.0
Intraretinal hemorrhages 10 2.5

2. Cotton-wool spots 17 4.3
Radiation retinopathy 2 0.50
"BMT retinopathy" 14 3.5
Fungal infection 1 0.25

3. Optic disc edema 11 2.8
Presumed toxic effects of

cyclosporine 8 2.0
Other causes 3 0.8

4. Ocular infections 9 2.3
Fungal retinitis or

endophthalmitis 6 1.5
Toxoplasmic retinitis 1 0.25
Varicella zoster retinitis 1 0.25
Cytomegalovirus retinitis 1 0.25

5. Other causes 3 0.75
Ocular lymphoma 1 0.25
Serous retinal detachment 2 0.50

*The number of complications exceeds 51 because three patients had
more than one complication.

cotton-wool spots in association with fungemia. The
other 14 patients had no other known causes for reti¬
nopathy.

The median interval to the development of
cotton-wool spots in these 14 patients was 150 days
after BMT (range, 19 to 360 days). Seven of these 14
patients had chronic myelogenous leukemia, three had
acute lymphocytic leukemia, and four had lymphoma
as the underlying disease. No patient with aplastic
anemia was seen with cotton-wool spots after BMT.
Potential risk factors for the development of cotton¬
wool spots are listed in Table 2. Chronic GVHD was

the only risk factor that was significantly (P<.05) as¬

sociated with this retinopathy.
OPTIC DISC EDEMA

Eleven patients (2.8%) developed bilateral optic disc
edema. One patient suffered an intracerebral hemor¬
rhage, one patient had Streptococcus viridans meningi¬
tis, and one patient had a central nervous system re¬

lapse of leukemia manifested only by bilateral optic
disc edema. Optic disc edema in the remaining eight
patients was attributed to presumed toxic effects of cy¬
closporine and was resolved by discontinuing or de¬
creasing the cyclosporine dose. Such cases of optic
disc edema occurred an average of 148 days after BMT
(range, 32 to 321 days).

Table 2. Risk Factors for Cotton-wool Spots*
Risk Factor Odds Ratio 95% Confidence Interval
Acute GVHD 2.4 0.73-7.73
Chronic GVHD 4.71 1.54-14.32
Acute or chronic GVHD 2.8 0.76-10.05
Total body irradiation 2.5 0.78-8.16
Busulfan 0.5 0.17-1.76
Cyclosporine A 1.8 0.40-8.38

"GVHD indicates graft-vs-host disease.
tP<. 05.

OCULAR INFECTIONS

Eight patients (2.0%) developed nine posterior segment
infections (2.3%). Fungal retinitis and/or endophthal¬
mitis was the most common intraocular infection and oc¬

curred in six patients (1.5%). Four patients had Candida
endophthalmitis and two had Aspergillus retinitis
(Figure 1 ). Fungal infections generally occurred early
after BMT. Five of the six patients developed the fungal
infection within the first 120 days after BMT and the me¬

dian time to fungal endophthalmitis was 57 days after
transplantation (range, 22 days to 4Vi years). Viral reti¬
nitis occurred in two patients (0.5%) and was a late com¬

plication in both, occurring 350 and 390 days after BMT.
One patient developed cytomegalovirus (CMV) retinitis
270 days after developing Candida endophthalmitis; the
course ofhis disease and response to ganciclovir therapy
have been previously reported.2f> A second patient de¬
veloped presumed varicella zoster virus retinitis after an

episode of chickenpox, which responded to acyclovir
therapy (case 2). Toxoplasmic retinitis occurred in one

patient and was also a late complication, occurring 341
days after BMT.

This patient had been initially diagnosed as having
CMV retinitis, but his retinitis progressed despite therapy
for CMV (Figure 2, top). Diagnostic vitrectomy with
endoretinal biopsy revealed Toxoplasma gondii (Figure
2, center),30 and treatment for Toxoplasma resulted in con¬

trol of the process (Figure 2, bottom). Vitreous and/or
endoretinal biopsy established the diagnosis in two pa¬
tients with intraocular infections. In the other six, the
diagnosis was based on the characteristic clinical pic¬
ture, positive cultures elsewhere (eg, blood), and the re¬

sponse to appropriate antibiotic therapy.
OTHER

One patient with the use of vitreous biopsy was diag¬
nosed as having an intraocular relapse of Burkitt's lym-
phoma (case 3, Figure 3). Two patients developed se¬

rous retinal detachments associated with subretinal
hemorrhages. Both of these patients had a history of mild
hypertension and intravascular coagulopathy. In one of



these two patients, autopsy revealed serous material sepa¬
rating the photoreceptor outer segment layer from the
underlying retinal pigment epithelial layer.

SELECTED CASE REPORTS

Case 1

A 29-year-old white woman was referred inJanuary 1991
for evaluation ofblurred vision. She had a history ofacute

myelogenous leukemia diagnosed in July 1990 and un¬

derwent an allogeneic BMT in November 1990. She had
recently been diagnosed as having CMV colitis and re¬

ceived ganciclovir treatment that had been discontinued
1 week prior to ophthalmologic consultation due to throm-
bocytopenia. The patient also had a new right lower lobe
pulmonary infiltrate that was interpreted as pulmonary
aspergillosis.

Her visual acuity was 20/320 OD and 20/20 OS. Slit-
lamp examination results and applanation tension were

normal in both eyes. Ophthalmoscopy revealed a large
serous retinal detachment extending from the temporal
edge of the optic disc to the fovea, with intraretinal hem¬
orrhages in the central part of the lesion. Beneath the neu-

rosensory retinal elevation was an area of white floccu-
lent material (Figure 1, top). The fundus of the left eye
was normal. She was treated with 69 mg (1 mg/kg) of
amphotericin-B intravenously every day and 1250 mg of
flucytosine orally every 12 hours and was scheduled to

undergo a diagnostic vitrectomy.
Three days later, the lesion was substantially larger

(Figure 1, bottom) and a diagnostic vitrectomy was per¬
formed on her right eye. She was given 5 µg of intravitreal
amphotericin-B at the end of the vitrectomy. Cultures of
the vitreous yielded Aspergillusflavus. Despite treatment
with intravenousamphotericinand flucytosine and repeated
intravitreal amphotericin injections, the patient developed
a progressive exudative retinal detachment with a subreti-
nal mass in the right eye. No furthersurgery was attempted,
and the eye became phthisical.

Case 2

A 43-year-old white man was seen in June 1990 com¬

plaining of a 1-week history of blurred vision in his
right eye. He had a history of acute myelogenous leu¬
kemia and had undergone an allogeneic BMT on June
3, 1989. The course of his disease had been compli¬
cated by aGVHD that was successfully treated with
corticosteroids. He had a history of presumed
cyclosporine-induced oplic disc edema that had re¬

solved with discontinuation of cyclosporine therapy.
Six weeks prior to examination, he had an episode of
chickenpox that was successfully treated with a

3-week course of intravenous acyclovir.
On examination, his visual acuity was 20/40 OD

Figure 1. Case 1. Left eye, Aspergillus chorioretinitis. Top, Initial
examination, showing serous detachment from the temporal edge of the
optic disc to the fovea associated with intraretinal hemorrhages. Bottom,
Four days later, showing rapidly progressive disease despite intravenous
amphotericin-B and oral flucytosine therapy.

and 20/25 OS. Slit-lamp examination results and ap-
planation tension were normal in both eyes. Ophthal-
moscopy revealed scalloped retinal scars with active
edematous borders and a sclerotic white vessel supero-
nasally in the right eye and similar scalloped scars

with a new area of retinitis adjacent to the macula in
the left eye. Goldmann visual fields showed paracen-
tral and midperipheral scotomas bilaterally and con¬

striction of the peripheral isopters in both eyes. Treat¬
ment was given at a dose of 1000 mg every 8 hours for
presumed varicella zoster retinitis with a 3-week
course of intravenous acyclovir. The retinitis resolved
leaving only atrophie retinal scars.

In March 1991, his visual acuity was 10/200 OD and
20/30 OS. There was a dense posterior subcapsular cata¬
ract in the right eye and a moderate posterior subcapsu¬
lar cataract in the left eye. Ophthalmoscopy revealed ex¬

tensive peripheral chorioretinal scars bilaterally with no

active retinitis and mild optic disc pallor in the right eye
between September and December 1991. Phacoemulsi-
fication with posterior chamber intraocular lens implan¬
tation followed by neodymium-YAG laser capsulotomy
was performed in both eyes. In November 1992, his vi-



suai acuity was 20/30 OD and 20/20-2 OS. Ophthal-
moscopy revealed no active retinitis.

Case 3

A 36-year old white man was referred on June 4, 1992,
with a 2-week history of blurred vision in the left eye. He
had a history of an indolent stage    lymphoma diag¬
nosed in May 1984 that was treated with total nodal ir¬
radiation and chemotherapy. He suffered a relapse in 1989,
was successfufly treated with chemotherapy, and expe¬
rienced remission until February 1992, when a bone mar¬

row biopsy showed Burkitt's lymphoma. He was treated
with chemotherapy, including seven intrathecal metho-
trexate injections for central nervous system relapse. He
was then referred to The Johns Hopkins Hospital for au¬

tologous bone marrow transplantation. On admission, he
was found to have a new-onset right Bell's palsy. Mag¬
netic resonance imaging of the brain and a lumbar punc¬
ture were normal. The Bell's palsy was thought to be due
to previous vincristine therapy. He had already under¬
gone bone marrow harvesting and had started receiving
cytoreductive therapy with busulfan, cytoxan, and eto-

poside prior to transplantation.
Visual acuity was 20/25 OD and 20/200 OS. Oph-

thalmologic examination of the right eye was normal.
The left eye had 2+ anterior vitreous cells and haze,
and a large white lesion was noted over the optic nerve

(Figure 3, top). A diagnostic vitrectomy was per¬
formed. Cuttures for bacteria, fungi, and viruses were

negative. Cytologie examination of the specimen
showed atypical lymphocytes and nuclear atypia in
large lymphocytes diagnostic of intraocular lymphoma
(Figure 3, center). Because cytoreductive chemo¬
therapy had already been started, an autologous BMT
was performed on June 11, 1992.

OnJuly 14,1992, his visual acuity had improved to
20/30 OD and the retinal infiltration around the optic nerve

had resolved (Figure 3, bottom). Because of the history
of central nervous system involvement by Burkitt's lym¬
phoma, a repeated lumbar puncture was performed on

July 15, 1992. Cytologie study revealed malignant lym¬
phocytes. He was treated with intrathecal cytarabine and
methotrexate. Outpatient cranial irradiation was planned;
however, the patient died in August 1992.

COMMENT

While the anterior segment complications of BMT have
been well described, the posterior segment complica¬
tions have been less frequently reported. In our series of
patients undergoing BMT, 12.8% developed posterior seg¬
ment complications. These complications could be di¬
vided into the following four categories: (1) hemor-
rhagic complications in the period immediately following
BMT due to induced aplasia; (2) cotton-wool spots; (3)

Figure 2. Left eye, toxoplasmic retinitis. Top, Active borders with central
scarring in July 1992. Center, Electron microscopy of endoretinal biopsy
specimen showing the Toxoplasma endozoite with conoid (arrowhead),
rhoptries (asterisk), and micronemes (arrow) (x 39200). Bottom, Eight
weeks after a/if/'-Toxoplasma therapy, showing only an atrophie scar in
October 1992.

optic disc edema; (4) infectious complications; and (5)
other miscellaneous complications.

Hemorrhagic complications occurred in the early post¬
operative period and were presumably related to the bone
marrow aplasia that occurs at that time. The patients un¬

dergoing BMT were given vigorous transfusion support
ofboth red blood cells and platelets with the goal ofkeep-



ing the hematocrit above 0.30 and the platelet count above
20 X109/L. Studies in patients with leukemia have shown
that thrombocy topenia is the most important factor in the
development ofhemorrhages associated with leukemia.31
Short-term vision loss due to vitreous and/or preretinal
hemorrhages was uncommon, occurring in only 1% of the
series, and did not result in long-term visual sequelae.

Cotton-wool spots developed in 17 patients. In two

patients, the cotton-wool spots were believed to be due to
radiation retinopathy. The neurosensory retina is more re¬

sistant to radiation damage than the retinal vascular en¬

dothelium and pericytes. The occlusive microangiopathy
becomes clinically significant 6 or more months after ex¬

posure.17 Brown et al32 determined that the mean time of
onset of radiation retinopathy after irradiation was 18
months. In our series, two patients developed radiation
retinopathy after orbital irradiation at 17 and 19 months
after BMT. Fourteen patients developed retinopathy with
cotton-wool spots without orbital irradiation or other evi¬
dent causes. Evaluation ofrisk factors for the development
of cotton-wool spots showed that only cGVHD was sig¬
nificantly associated with the development of retinopa¬
thy. However, due to the small number of patients with
"BMT retinopathy," the statistical power of our study is
limited. Lopez et al17 reported a series of five patients who
developed retinopathy after BMT for acute leukemia. One
ofthe five patients developed proliferative retinopathy with
a subhyaloid hemorrhage. The preparative regimen used
in their patients differed from the one used in our patients;
specifically, the patients reported byLopez et al17 were treated
wilh high-dose cytarabine hydrochloride and 12 Gy ofTBI,
while conversely, our patients were prepared with either
busulfan and cyclophosphamide or cyclophosphamide and
TBI. Bernauer et al19 reported microvasculopathy in 10%
of 127 patients undergoing BMT. Retinopathy was attrib¬
uted to therapy with cyclosporine and TBI. As in our se¬

ries, retinopathy was not seen in patients with aplastic ane¬

mia but was seen in patients with leukemia and other pre-
transplantation diagnoses. These authors attributed the
microvasculopathy to a combination ofcyclosporine and
TBI. Cyclosporine by itself, and TBI by itself did not in¬
duce cotton-wool spots. Stuckenschneider and Meiler33
reported that four (5.5%) of 72 patients developed an oc¬

clusive microvascular retinopathy following BMT. All pa¬
tients in this series also had malignancies prior to trans¬

plantation. The pathogenesis ofcotton-wool spots is prob¬
ably multifactorial. The use of chemotherapy and/or
cyclosporine lowers the threshold for radiation retinopa¬
thy induced by TBI. '7 î4 However, not all patients who de¬
veloped cotton-wool spots in our series had a history of
TBI, suggesting that it is not a necessary prerequisite for
the development of BMT retinopathy, and no single risk
factor fully accounted for the development ofcotton-wool
spots in our series.

Cyclosporine has become widely used in the field
of transplantation and has been implicated in a variety

Figure 3. Case 3. Left eye, intraocular lymphoma. Top, Fundus photograph
of the patient 7 days prior to bone marrow transplantation for Burkitt's
lymphoma showing a white lesion adjacent to the optic disc that is
obscured by overlying vitreous haze. Center, Diagnostic vitrectomy
specimen showing large atypical cells with large nucleus, one or more
nucleoli, and scant cytoplasm (Millipore filter, modified Papanicolaou stain;
x850 [top]:  1900 [bottom]) indicative of intraocular lymphoma. Bottom,
Fundus photograph, 1 month later, showing marked resolution of the
lymphoma after bone marrow transplantation.

of neurotoxic effects, including seizures, encephalopa-
thy, cerebellar and spinaf cord syndromes, dysarthria,
tremor, coma, cortical blindness, increased intracranial
pressure, increased cerebral spinal fluid protein, and pap-
illedema.21·35 Eleven (2.8%) of 397 patients developed op¬
tic disc edema, of whom eight (2.0%) were thought to



have presumed cyclosporine-related toxic effects. Optic
disc edema due to cyclosporine may present a direct toxic
effect of the drug, an idiosyncratic response, papill-
edema due to increased intracranial pressure, or some

combination of these mechanisms.21
Infectious complications of BMT are a major thera¬

peutic problem and account for the majority of deaths in
transplant recipients.9,36 The immediate posttransplanta-
tion period prior to engraftment is characterized by severe

marrow aplasia that results from high-dose chemotherapy
and TBl. Because of the life-threatening nature of infec¬
tions in patients undergoing BMT, they are treated aggres¬
sively with antibiotics at the first sign of fever, and per¬
sistent or recurrent fevers are treated according to stan¬
dardized protocols. This aggressive approach has markedly
decreased the problem ofbacterial infections. Fungal dis¬
ease remains a problem despite the use ofantifungal agents
as part of the antibiotic protocols for persistent or recur¬

rent fever. No cases of bacterial retinitis or endophthal¬
mitis were encountered in our series, while six patients
developed fungal retinitis and/or endophthalmitis. Can¬
dida endophthalmitis was the most frequently encountered
complication, with Aspergillus encountered in the two ad¬
ditional cases. Five of the six fungal infections occurred
within the first 120 days after BMT, with only one occur¬

ring later in the setting of a systemic fungal infection.
Bone marrow transplant recipients also have a severe

but transient combined immunodeficiency involving both
 and  lymphocytes. Patients with aGVHD and cGVHD
have delayed recovery or persistent abnormalities of im¬
munity. In addition, GVHD is treated with immunosup-
pressant agents that further increase the risk of infection.

The prophylactic use ofacyclovir for patients under¬
goingBMT has largely eliminated mucocutaneous herpetic
infections during the immediate posttransplantation pe¬
riod. However, late cases ofherpes zoster infection, often
disseminated, may occur in association with the immu-
nosuppressive therapy required for cGVHD. We encoun¬

tered one case ofherpes zoster retinitis after a disseminated
varicella zoster infection that occurred 370 days after the
transplantation. The clinical features were identical to those
seen in the acute retinal necrosis syndrome,37 and the dis¬
ease responded well to intravenous acyclovir therapy.

Systemic CMV infection, particularly CMV pneumo¬
nias, remains a significant problem in patients undergoing
BMT.38 Despite the occurrence of CMV pneumonitis, CMV
retinitis is uncommon and occurred in only one patient in
our series. This finding contrasts with CMV infections in pa¬
tientswithacquired immunodeficiencysyndrome, which oc¬

curs in an estimated 20% ofpatients.w The one patient in our

series who developed CMV retinitis was human immuno¬
deficiency virus-antibody negative,26 but his immune func¬
tion remain suppressed as a consequence of cGVHD.

Toxoplasmic retinochoroiditis also developed as a late
ocular complication in a single patient with GVHD who
required persistent immunosuppression. The clinical pic-

ture was atypical, and the correct diagnosis was made only
afterendoretinalbiopsy. Withappropriateantibiotic therapy,
the lesion healed. This lesion appeared to represent acquired
ocular disease, since no evidence of an old toxoplasmic
scar was present on prior ophthalmologic examination.
Of interest, two patients with old toxoplasmic scars that
presented prior to transplantation underwent BMT with¬
out reactivation of disease. Previous reports of toxoplas¬
mic infection in patients undergoing BMT have empha¬
sized the association with cerebral dissemination.40 In our

patient, cerebral dissemination appeared to be present as

evidenced by computed tomography.
Cases of anterior segment masquerade syndrome in

which anterior chamber paracentesis and iris biopsy al¬
lowed definitive diagnosis of leukemic relapse have been
reported.41 Our experience with infectious and tumor-
related ocular complications emphasizes the need for simi¬
larly aggressive vitreoretinal diagnostic procedures in se¬

lected patients. In case 3, the clinical picture was suggestive
of a fungal endophthalmitis, but a diagnosis of intraocu¬
lar lymphoma was made using vitreous biopsy.

Posterior chorioretinopathy and retinal detach¬
ment have been reported after renal transplantation and
heart-lung transplantation by Gass et al.42 The pre¬
sumed mechanism was intravascular coagulation wilh
damage to the pigment epithelium and subsequent se¬

rous retinal detachment. Two of our cases developed a

serous retinal detachment in association with a dissemi¬
nated intravascular coagulopathy. The presumed patho¬
genic mechanism is choroidal vascular occlusion, pig¬
ment epithelial damage, and transudation of fluid beneath
the retina, resulting in serous retinal detachment.

Vitreoretinal complications ofBMT may result from
the effects of high-dose chemoradiotherapy and TBI, in¬
fections, GVHD or its prophylaxis or treatment, and re¬

current malignancies. Familiarity with the potential ocu¬

lar complications is important in the successful treatment
of these patients.
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