Ocular Complications after Organ and Bone
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Background: Organ and bone marrow transplantation commonly are performed in children. Ocular complications
usually are described as secondary to post-transplantation medications. The complication rate is unknown.
Methods: A retrospective chart review was performed of 93 children who were younger than 18 years of age and
had transplantation surgery from 1989 to 2004. The rate and type of ocular complications, including those requiring
ocular surgery, were analyzed. Medications and visual loss associated with adverse effects also were studied.
Results: Of the 93 patients, 74 patients met the entry criteria. Sixty-one patients had at least 1 year of follow-up,
and the longest follow-up duration was 14 years. The 1-year post-transplantation complication rate was 16.0%
(95% confidence interval 6.8—-24.4%). Adverse effects included cytomegalovirus (CMV) retinitis, cataract, graft-
versus-host disease, lymphoproliferative disorder, persistent strabismus, and transient visual loss. Four patients
underwent eye surgery, including lensectomy for cataract, tarsorrhaphy for corneal ulcer, and iris biopsy. They
had surgery 0.9 to 4.7 years after transplantation. Most patients were taking prednisone and cyclosporine when
their complication was diagnosed. One patient’s visual acuity deteriorated to no light perception in one eye and
20/250 in the other eye secondary to CMV retinitis. Most patients had a final visual acuity =20/40. Conclusion:
Transplantation surgery in children produces a significant risk of ocular impairment. The 1-year complication rate
was 16.0%. Eye surgery may be required within the first few years after transplantation. Although most patients

maintained a final visual acuity of 20/40 or better, one patient became bilaterally legally blind.
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O rgan, bone marrow, and hematopoietic stem cell

transplantation increasingly have become the
standard of care for treatment of various child-
hood malignancies and diseases.'* In the past few decades,
advancements in surgical techniques and better immuno-
suppressive agents have contributed to higher patient sur-
vival rates. As more children survive with such intervention,
their likelihood of developing an ocular complication rises.
The complications often are attributed to immunosuppres-
sive therapy and graft-versus-host disease (GVHD). Con-
ventional post-transplantation management includes an-
nual eye examinations. Surveillance of cataracts, ocular
GVHD, opportunistic fungal and viral retinal infections,
and glaucoma are recommended.*
The ocular complication rate after transplantation sur-
gery in adults has been well reported. Secondary cataract
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has been cited in various studies to occur in 25-50% of
patients undergoing renal transplantation.”® Bone mar-
row transplantation recipients are 7.5 times more likely to
develop ocular sequelae, 15.3 times more likely to develop
cataracts, and 3.9 times more likely to develop dry eyes
than the normal population.” The incidence of chronic
ocular GVHD after bone marrow and stem cell transplan-
tation ranges as high as 60-90%.*'° Ocular infection after
renal, cardiac, or bone marrow transplantation is reported
between 1.3-5%.%'"""* Elevated intraocular pressure is
rarely observed, occurring in 1-2% of patients with pro-
longed oral steroid therapy after transplantation.”®'*

Similar data, however, are poorly documented in the
pediatric age group. The ocular complication rate after
transplantation surgery in such a population is unknown.
The purpose of this study is to determine the ocular
complication rate after transplantation surgery in a pedi-
atric patient population. In addition, the type and timing
of ophthalmologic side effects, visual loss, and necessity of
ocular surgery are analyzed.

SUBJECTS AND METHODS

The medical records of all children who underwent trans-
plantation surgery at our institution between 1989
through 2004 were reviewed retrospectively. Patients were
required to be younger than 18 years of age at the time of
transplantation. Transplantation surgery included organ,
bone marrow, or hematopoietic stem cell transplantation.
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If a patient had more than one transplantation, the initial
transplantation date was used in assessing time between
surgery and complications. Exceptions were made only if
the second transplantation surgery was documented as the
direct cause of the ocular complication (ie, GVHD that
occurred months after a stem cell transplantation in a
patient who underwent a bone marrow transplantation
several years ago).

Patients were included in the study only if they had pre-
and post-transplantation eye examinations. The examina-
tions were conducted by a pediatric ophthalmologist at our
institution or by outside ophthalmologists or optometrists
with records available in the patient’s medical chart.

Data collected included: patient diagnosis, type of
transplantation surgery, age at transplantation, pre- and
post-transplantation eye examinations, post-transplanta-
tion ocular complication, prescribed medications at the
time of complication diagnosis, surgery required to ad-
dress the ocular complication, and any visual acuity loss as
a result of the complication. Institutional review board
approval for the study was obtained before we initiated the
study.

RESULTS

Of the 93 patients who received transplantation surgery,
74 patients met the entry criteria and comprised our study
group. Of the 74 patients, 31 had an examination by an
ophthalmologist at our institution, and 43 had an exami-
nation by a local ophthalmologist or optometrist. The
mean age at the time of transplantation was 7.6 years
(range, 4 months to 18 years). The organ transplantations
comprised mainly of renal (n = 26) and liver transplants
(n = 25). The most frequent diagnoses included obstruc-
tive nephropathy secondary to congenital dysplastic kid-
neys, and primary biliary atresia resulting in end- stage
liver disease. Bone marrow or stem cell transplantation
(n = 18) were most frequently performed for acute lym-
phocytic leukemia. All bone marrow transplantation pa-
tients underwent total body irradiation. The remaining 5
patients had combinations of liver and renal transplanta-
tion, liver, small intestine, and pancreas transplantation,
bone marrow followed by stem cell transplantation, or
bone marrow followed by renal transplantation.

Duration of follow-up after transplantation surgery
ranged from less than 1 month to 14 years. The mean
follow-up duration was 2.3 years. Sixty-one (82%) patients
had at least 1 year of follow-up, whereas 14 (19%) patients
had 3 years or more of post-transplantation eye examina-
tions.

Intraocular pressure (IOP) was documented in only 20
patients, all of whom were older than 12 years of age. All
IOP measurements were found to be less than 21 mm Hg.
No patient had glaucomatous optic neuropathy, nor was
anyone prescribed pressure-lowering topical medications.
All 20 patients had taken systemic prednisone immediately

after their transplantation, and most were on a low oral
dose at the time of their eye evaluation.

The 1-year post-transplantation ocular complication
rate was 16.0% (95% confidence interval 6.8-24.4%).
Fifteen patients developed ocular complications, of which
11 occurred within 1 year after transplantation. The re-
maining 4 complications occurred 1.6, 2.0, 4.1, and 4.6
years after transplantation. Complications included cata-
ract, keratoconjunctivitis sicca secondary to GVHD, cyto-
megalovirus (CMV) retinitis, posttransplantation lympho-
proliferative disorder (PTLD), strabismus, transient visual
loss, preseptal cellulitis, allergic periorbital edema, and
conjunctivitis (Table 1).

Of the 15 patients who developed an ocular complica-
tion, 14 were prescribed either systemic prednisone, cy-
closporine, or a combination of both as part of their
post-transplantation regimen. Five patients (patients 1-3,
7, 8) developed posterior subcapsular cataracts between 9
months to 4.2 years after transplant. The cataracts in
patients 1 to 3 were believed to be steroid-induced because
no ocular inflammation was noted during examinations. In
patients 7 and 8, cataract formation may have been caused
by a combination of high-dose steroid use and ocular
inflammation secondary to CMV retinitis. All 5 patients
received high doses of prednisone at the time of their
transplantation.

Three patients (patients 4-6) developed GVHD after
undergoing bone marrow or stem cell transplantation.
They were diagnosed with keratoconjunctivitis sicca be-
tween 3.5 and 9 months after transplantation. All 3 pa-
tients had decreased tear production by Schirmer testing
after complaining of foreign body sensation and decreased
vision. Their Snellen acuity measured between 20/25 and
20/60, whereas pretransplantation visual acuity was docu-
mented at 20/20 in each eye for all patients. Treatment
included topical steroids, lubricants, and punctal plugs.
Patient 4 and 5 had resolution of their symptoms with such
management. Their final Snellen acuity measured 20/20 in
each eye. An 18 year-old patient (patient 6), with no measur-
able tear production in either eye, required a temporary
tarsorrhaphy. She developed a noninfectious corneal ulcer
that failed to resolve with conservative management, in-
cluding topical cyclosporine. The ulcer diminished after 3
weeks of lid closure, leaving a mild central stromal scar.
Her final Snellen acuity was 20/40 in the affected eye and
20725 in the fellow eye.

CMV retinitis was diagnosed in 2 patients (patient 7, 8).
Patient 7 underwent a liver transplantation for primary
biliary atresia at 13 months of age. Within 2 months, she
developed CMYV retinitis bilaterally after becoming sero-
positive. Her medications included high-dose intravenous
prednisone and cyclosporine. The infection initially re-
sponded to intravenous ganciclovir, but then recurred with
extensive involvement in both eyes after the discontinua-
tion of ganciclovir. Her visual acuity diminished to NLP in
the right eye, and 20/100 on sweep visual-evoked potential
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TABLE 1. Characteristics of patients who developed an ocular complication after organ or bone marrow transplantation

Time to
Type of Ocular complication
Patient Diagnosis transplantation complication (months)* Final visual acuity
1 Aplastic anemia Bone marrow, then Posterior subcapsular 9.0 20/40 0D, 20/80 OS Snellen
renal cataract, OU
2 Alpha-1 anti-trypsin Liver Posterior subcapsular 19.6 20/20 0D, 20/20 OS Snellen
deficiency cataract, OU
3 Focal segmental Renal Posterior subcapsular 495 20/20 0D, 20/20 OS Snellen
glomerulosclerosis cataract, 0D
4 Myelodysplastic Bone marrow GVHD keratoconjuntivitis 35 20/20 0D, 20/25 OS Snellen
syndrome sicca, OU
5 Acute lymphocytic Bone marrow GVHD keratoconjuntivitis 35 20/25 0D, 20/25 0S Snellen
leukemia sicca, OU
6 Acute lymphacytic Bone marrow, then Corneal ulcer, 0S; GVHD 9.3 20/40 0D, 20/25 0S Snellen
leukemia stem cell keratoconjuntivitis
sicca, OU
7 Biliary atresia Liver CMV retinitis, OU; then 23,119 NLP 0D, 20/250 QS Snellen
posterior subcapsular
cataract, OU
8 Congenital gastroschisis Liver, small intestine, CMV retinitis, OU; 24.7 CSMt QU
pancreas posterior subcapsular
cataract, OU
9 Hodgkin's disease Bone marrow Intermittent exotropia, 0.2 20/20 0D, 20/20 OS Snellen
diplopia
10 Congenital gastroschisis Liver, small intestine, Exotropia, 0D 9.4 20/30 0D, 20/30 OS VEP
pancreas
1 Myelodysplasia Bone marrow Transient visual loss, OU 1.0 20/20 0D, 20/25 0OS Snellen
12 Acute lymphocytic Bone marrow Allergic periorbital 12 20/20 0D, 20/20 OS Snellen
leukemia edema, OU
13 Neuroblastoma Stem cell Preseptal cellulitis, OD 15 20/20 QOD, 20/20 OS Allen
14 Reflux nephropathy Renal Conjunctivitis, OU 05 20/20 0D, 20/20 OS Snellen
15 Biliary atresia Liver Lymphoproliferative 55.2 20/25 0D, 20/20 OS Snellen

disorder, OU

*Length of time between transplantation and diagnosis of ocular complication.
tCentral, steady, maintained fixation in preverbal patient.

(VEP) testing in the left eye. She had a central island of
uninvolved retina in her left eye. She subsequently devel-
oped bilateral cataracts secondary to intraocular inflam-
mation. Lensectomy was performed in her left eye 1.7
years after transplantation surgery. Aphakic contact lens
use led to a bacterial corneal ulcer 3.3 years post-trans-
plantation, which resolved with topical fortified antibiot-
ics. The residual central stromal scar did not appear to
decrease her vision. However, during 11.6 years of follow-
up, the Snellen acuity in her left eye gradually deteriorated
to 20/250. Retinal fibrosis and pigment encroachment on
the macula were believed to be the etiology of her wors-
ening vision.

Patient 8 underwent a combined liver, pancreas, and
small intestine transplantation for gastroschisis at 10
months of age. He had a complete eye examination, in-
cluding dilated retinal examination, 2.2 months after
transplantation after he was diagnosed with CMV-positive
serology. No evidence of CMV retinitis or cataracts were
noted at the time. He sustained hearing loss secondary to
chronic aminoglycoside use, and a head computed tomog-
raphy (CT) was performed 2 years after transplantation

surgery for potential cochlear implantation. Multiple ret-
inal calcifications were noted in his right globe on CT. An
examination under anesthesia revealed inactive CMV ret-
initis bilaterally, affecting the right posterior pole and left
periphery. Fibrosis and retinal calcification were noted
bilaterally. Focal retinal calcification was found in the right
perimacular area. He also had central posterior subcapsu-
lar cataracts bilaterally. It is unknown exactly when he had
active retinitis because no eye examinations were per-
formed since the time of the initial post-transplantation
examination. He appeared to have appropriate fixation in
each eye and did not have strabismus. A VEP test to assess
visual acuity was not performed.

A 4-month old patient (patient 15) with biliary atresia
underwent a liver transplantation. One year later, she had
abdominal pain with elevated serum Epstein—Barr (EBV)
virus titers. The diagnosis of PTLD was made. She ap-
peared 4 years later with bilateral uveitis and iris nodules in
her right eye. An iris biopsy was performed, which dem-
onstrated monoclonal plasma cell proliferation consistent
with PTLD. A complete blood cell count, bone marrow
biopsy, and CT of her abdomen and chest were normal. A



Fournal of AAPOS
Volume 9 Number 5 October 2005

Bradfield, Kushner, and Gangnon 429

cerebrospinal fluid analysis showed mild lymphocytosis.
Her medications included oral prednisone and cyclospor-
ine. She was treated with intravenous ganciclovir, topical
and subTenon steroid, maintenance of oral prednisone,
and discontinuation of oral cyclosporine. The uveitis re-
solved and flat iris fibrosis replaced the previous nodules.
She was continued on low-dose prednisone and ganciclo-
vir for 5 years.

An 8 year-old patient (patient 11) underwent bone
marrow transplantation for myelodysplasia. A month after
transplantation, she complained of headaches and blurred
vision. On ophthalmologic evaluation, she had hand mo-
tion vision bilaterally with completely normal appearing
fundus. The first episode lasted a few minutes, with a
subsequent episode lasting 2 days. The episodes occurred
within 12 hours of each other. A brain magnetic resonance
imaging (MRI) revealed leptomeningitis involving the pa-
rietal and occipital lobes. She developed seizures and en-
cephalopathy. Cerebrospinal fluid analysis revealed no in-
fectious etiology. However, a cyclosporine level was found
to be significantly elevated, and her symptoms were attrib-
uted to cyclosporine toxicity. The medication was discon-
tinued and within 48 hours, her vision and neurologic
status returned to baseline. She had no further episodes of
transient visual loss.

T'wo patients (patient 9, 10) acquired strabismus shortly
after transplantation surgery. Patient 9 developed a 35-
prism diopter (PD) left exotropia within the first few weeks
after surgery. There was no associated third-nerve palsy or
medial rectus paresis. The exotropia remained constant
over the next 13 months. It is unknown if the patient
underwent strabismus surgery as no subsequent records
were available. Patient 10 became diplopic and acquired a
25-PD intermittent exotropia within the first week after
transplantation. The intermittent misalignment and dip-
lopia persisted for 3 days, then completely resolved. Both
patients did not have strabismus detected on pretransplan-
tation eye examinations.

Four patients (patients 1, 6, 7, 15) underwent eye sur-
gery for their complications, including lensectomy for
cataract, tarsorrhaphy for corneal ulcer, and iris biopsy.
T'wo patients had visually significant posterior subcapsular
cataract, the first secondary to prednisone use (patient 1)
and the second attributable to a combination of CMV-
induced ocular inflammation and prednisone use (patient
7). They had surgery 1.7 and 2.3 years after transplanta-
tion, respectively. In both cases, lensectomy led to im-
proved visual acuity postoperatively. Patient 1 had visual
acuity improvement from 20/80 to 20/40, and patient 7
improved from 20/200 to 20/100. The final acuity in each
patient was believed to be limited by a macular scar and
CMUV retinitis, respectively. Patient 1 had bilateral vitre-
ous hemorrhages caused by aplastic anemia, for which she
underwent a bone marrow transplantation. The vitreous
hemorrhages resolved, resulting in macular fibrosis in both
eyes. Patient 6 developed a sterile corneal ulcer secondary

to GVHD keratoconjunctivitis sicca. She underwent a
temporary tarsorrhaphy, after which the ulcer resolved.
The residual corneal scar decreased her visual acuity to
20/40 from its baseline of 20/20. The procedure was per-
formed 0.9 years after transplantation. Patient 15 under-
went an iris biopsy to diagnose PTLD, 4.7 years after
transplantation. She was treated successfully with sub-
Tenon kenalog injection, topical steroids, and modified
immunosuppressive agents. Her visual acuity remained
stable after the surgical procedure, and improved to 20/25
and 20/20 with medical therapy.

Most patients with measurable visual acuity maintained
=20/40 acuity in both eyes, determined with VEP, Allen
picture, HOTYV, or Snellen letter testing. Twelve of 74
patients were too young for recognition acuity testing and
did not have sweep VEP. One patient had 1/200 pre- and
post-transplantation Snellen acuity due to retinitis pig-
mentosa. Another patient had bilateral macular fibrosis
after pretransplantation vitreous hemorrhage and cata-
racts. Her final acuity was 20/40 after lensectomy for
cataract in the right eye, and 20/80 in the left eye. Patient
7 became bilaterally blind from CMV retinitis, with final
acuity of NLP in one eye and 20/250 in the other eye. The
remaining 59 patients had =20/40 acuity in both eyes.

Fourteen patients had 3 years or more of follow up after
transplantation (Table 2). The range of follow-up was 3.0
to 14.0 years. Four of 14 patients (patients 2, 3, 7, 15) had
post-transplantation ocular complications. Three patients
(patients 2, 3, 7) had posterior subcapsular cataracts. They
were not visually significant in patients 2 and 3, who
maintained 20/20 acuity in both eyes. Patient 7 had CMV
retinitis and cataracts and had resultant poor visual acuity
in both eyes despite lensectomy. Patient 15 had ocular
PTLD, which was treated with steroids and ganciclovir.
She had good final vision in both eyes. The remaining 10
patients did not develop complications over the course of
their long-term follow-up and had excellent visual acuity.

DISCUSSION

This study determined the 1-year ocular complication rate
to be 16.0% after organ and bone marrow transplantation
surgery in a pediatric populaton. This rate has not been
reported in the medical literature, to our knowledge.
There have been a few published reports analyzing specific
ocular complications after either bone marrow transplan-
tation or organ transplantation in children. Bartosh et al'’
sent questionnaires to pediatric renal transplantation re-
cipients who survived into adulthood. The mean age at
transplantation was 12.7 years (range, 0.4-18 years) with a
mean follow-up period of 13.2 years. Of the 57 adults who
responded, 28% developed cataractous changes in one or
both eyes. It is not known how many of the padents
required lensectomy. Englund et al'® reported minor cat-
aract development without visual disturbance in 45% of 47
pediatric renal transplantation recipients. The patients
were studied 10-20 years after transplantation. Suh et al'’
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TABLE 2. Characteristics of patients with at least 3 years of follow-up after organ or bone marrow transplantation

Type of Length of Complication,
Patient Diagnosis transplantation follow-up (years) if present Final visual acuity
16 Glioblastoma Bone marrow 3.0 None 20/20 0D, 20/20 OS Snellen
17 Familial juvenile Renal 33 None 20/25 0D, 20/20 OS Snellen
nephropthisis
18 Familial juvenile Renal 34 None 20/20 0D, 20/20 OS Snellen
nephropthisis
19 Focal segmental Renal 34 None 20/20 0D, 20/20 OS Snellen
glomerulosclerosis
20 Liver failure, unknown Liver 35 None 20/20 0D, 20/20 OS Snellen
etiology
3 Focal segmental Renal 41 Posterior subcapsular 20/20 0D, 20/20 OS Snellen
glomerulosclerosis cataract, 0D
21 Obstructive Renal 49 None 20/20 0D, 20/20 OS Snellen
nephropathy
15 Biliary atresia Liver 9.3 Lymphoproliferative 20/25 0D, 20/20 OS Snellen
disorder, OU
2 Alpha-1 anti-trypsin Liver 9.4 Posterior subcapsular 20/20 0D, 20/20 OS Snellen
deficiency cataract, OU
22 Obstructive Renal 10.6 None 20/20 0D, 20/20 OS Snellen
nephropathy
23 Biliary atresia Liver 1.3 None 20/20 0D, 20/20 OS Snellen
7 Biliary atresia Liver 11.6 CMV retinitis, OU; then NLP 0D, 20/250 QS Snellen
posterior subcapsular
cataract, OU
24 Bilat renal failure, Renal 12.7 None 20/20 0D, 20/20 OS Snellen
reflux nephropathy
25 Biliary atresia Liver 14.0 None 20/20 0D, 20/20 OS Snellen

assessed ocular findings in 104 pediatric bone marrow
recipients with an average of 2-year follow-up. Dry eye
syndrome was found in 12.5%, cataract in 23%, and fun-
dus complications in 13.5% of patients. Similar to our
study, over 95% of patients had a final visual acuity of
20/40 or better.

Fifteen of 74 (20.3%) patients were found to have
ocular complications in our study. The most common
ocular complication was cataract. The dose-dependent re-
lationship between systemic steroids and cataract forma-
tion has been well described, although the exact mecha-
nism may rely on individual susceptibility, prolonged use,
and longer duration after transplantation.'*'#-?° Five pa-
tients (6.8%) developed posterior subcapsular cataract, 4
bilaterally, after transplantation. The etiology of the cat-
aract, either steroid use or CMV-induced ocular inflam-
mation, did not affect timing of lens opacity formation.
Only 1 patient with cataract was a bone marrow transplan-
tation recipient, and the same patient was the only bone
marrow recipient (n = 20) to develop a cataract. A higher
percentage would have been expected, particularly in bone
marrow or stem cell transplantation recipients who receive
total body irradiation. Deeg et al*! found cataracts in 20%
of patients who underwent fractionated exposure total
body irradiation, and in 80% of patients with single expo-
sure total body irradiation. Fisher* summarized long-term
complications in children and young adults undergoing
hematopoietic stem cell transplantation. Cataracts were

found to occur 1.5 to 5 years after transplantation. Potter
et al*” reported cataract development in 56% of renal
transplantation recipients with at least 20 years of follow-
up. Itis very likely that a significantly higher percentage of
our patients would develop cataracts with longer follow-up
time.

The most devastating complication to produce severe
visual loss in this study was CMV retinitis. The 2 patients
with CMV retinitis were diagnosed 2 months and 2 years
post-transplantation. The latter patient had a delayed di-
agnosis, as his ocular infection was inactive by the time a
retinal examination was performed. Papanicolaou'’ deter-
mined the time from liver transplantation to diagnosis of
CMV retinitis ranged from 2 to 8 months. Because the
patients were adults, they complained of blurred vision
which prompted funduscopic examinations. Despite cur-
rent antiviral regimen for CMV infection, it is still a cause
of permanent, debilitating visual loss in transplantation
patients.

GVHD is a common finding after bone marrow and
stem cell transplantation. It results from transplanted cells
reacting immunologically against the host cells. Often, it
occurs weeks to months after transplantation. Chronic
GVHD occurs =100 days after transplantation, and many
involve the eye. Ocular manifestations include keratocon-
junctivitis sicca, conjunctivitis, cicatricial lagophthalmos,
scleritis, and retinal microvascular disease.”>?> Reduced
tear production, secondary to lymphoid and fibroblast
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infiltration of the lacrimal gland,*® occasionally results in
sterile corneal stromal ulceration, as in the patient in our
study. Persistent epithelial defects predispose the patient
to stromal thinning. Therapeutic management includes
nonpreservative artificial lubricants, punctal plugs, topical
steroid and cyclosporine, bandage soft contact lenses, tar-
sorrhaphy, or conjunctival flap. Permanent visual loss sec-
ondary to corneal scarring commonly follows ulceration.
In the pediatric age group, corneal scarring is a major risk
for amblyopia.

PTLD occurs in 3% of liver transplantation recipients.
It is believed to stem from the uncontrolled proliferation
of B-cells, which are usually regulated by cytotoxic T cells
and natural killer cells. Because immunosuppressive ther-
apy inhibits T-cell function, there is no mechanism to
suppress B-cell growth. EBV is the cause of the majority of
PTLD.? Iris immunohistochemical staining revealed pre-
dominantly monoclonal plasma cells, consistent with
PTLD. Ganciclovir is recommended for its ant-EBV
properties. Reports of ocular PTLD include various initial
presentations such as iris masses,”®*? vitritis,”**! and or-
bital mass.’? Prognosis depends on the extent of tumor
involvement. Multiorgan spread of PTLD and death have
been reported.’”?

Cyclosporine toxicity has been reported to cause tran-
sient visual loss associated with MRI white matter abnor-
malities.**** The MRI lesions occur primarily in the oc-
cipital lobes, and are believed to result from ischemia or
edema. Similar findings from vasospasm occur in hyper-
tensive encephalopathy. Encephalopathy and seizures of-
ten accompany the visual symptoms. Visual and neuro-
logic recovery is common once the dose of cyclosporine is
reduced or discontinued.

All 14 patients with 3 or more years of follow-up had
good visual results overall. Follow-up ranged from 3 to 14
years after transplantation, and mean follow-up in this
group was 7.7 years. All but 1 patient underwent organ
transplantation. Four of 14 patients (28.6%) had an ocular
complication. Three patients developed cataracts. The
cataracts were diagnosed between 11.9 to 49.5 months
after transplantation, and only 1 was visually significant. A
fourth patient developed PTLD 55.2 months after trans-
plantation. All except one (patient 7) had excellent vision,
at 20/25 or better.

There were 20.3% and 28.6% of patients who devel-
oped an ocular complication overall and with =3 years of
follow-up in this study, respectively, suggesting a trend of
higher complication rates with longer follow-up. Cataract
and chronic ocular GVHD frequently occur after the first
year of transplantation. Ocular surgery did not lead to
vision loss, regardless of the complication. The patients in
this study had good final acuity overall, with only 1 patient
becoming bilaterally blind.

The major weakness of our study was the short fol-
low-up duration with a mean of 2.3 years. Although 61
patients had at least one year of follow-up, several patients

returned to their local eye care provider for annual eye
examinations. Future studies with longer follow-up are
needed to assess the long-term risk of ocular complications
in a pediatric organ or bone marrow transplantation pop-
ulation.

References

1. Abramovitz LZ, Seener AM. Pediatric bone marrow transplantation
update. Oncol Nursing Form 1995;22.

2. Bortin MM, Rimm A. Increasing utilization of bone marrow trans-
plantation. Transplantation 1986;42:229-34.

3. Weisner RH, Rakela ], Ishitani MB, Mulligan DC. Recent advances
in liver transplantation. Mayo Clin Proc 2003;78:197-210.

4. Fisher VL. Long-term follow-up in hematopoietic stem-cell trans-
plant patients. Pediatr Transplant 1999;3:122-9.

5. Jayamanne DG, Porter R. Ocular morbidity following renal trans-
plantation. Nephrol Dial Transplant 1998;13:2070-3.

6. Porter R, Crombie AL, Gardner PS, Uldall RP. Incidence of ocular
complications in patients undergoing renal transplantation. BMJ
1972;3:133-6.

7. Hardie I, Matsunarni C, Hilton A, Dyer J, Rumbach O. Ocular
complications in renal transplant recipients. Transplant Proc 1992;
24:177.

8. Braun WE. Long term complications of renal transplantation. Kid-
ney Int 1990;37:1363-78.

9. Baker KS, Gurney JG, Ness KK, et al. Late effects in survivors of
chronic myeloid leukemia treated with hematopoietic cell transplan-
tation: results from the Bone Marrow Transplant Survivor Study.
Blood 2004;104:1898-906.

10. Franklin RM, Kenyon KR, Tutschka PJ, et al. Ocular Manifestations
of graft-vs-host disease. Ophthalmol 1983;90:4-13.

11. Coskuncan NM, Jabs DA, Dunn JP, et al. The eye in bone marrow
transplantation. Arch Ophthalmol 1994;112:372-9.

12. Quinlan MF, Salmon JF. Ophthalmic complications after heart
transplantation. ] Heart Lung Transplant 1993;12:252-5.

13. Papanicolaou GA, Meyers BR, Fuchs WS, et al. Infectious ocular
complications in orthoptic liver transplant patients. Clin Infect Dis
1997;24:1172-7.

14. Das T, Gupta A, Sakhuja V, et al. Ocular complications in renal
allograft recipients. Nephrol Dial Transplant 1991;8:849-55.

15. Bartosh SM, Leverson G, Robillard D, Sollinger H. Long-term
outcomes in pediatric renal transplant recipients who survive into
adulthood. Transplantation 2003;76:1195-200.

16. Englund M, Berg U, Tyden G. A longitudinal study of children who
received renal transplants 10-20 years ago. Transplantation 2003;76:
311-8.

17. Suh DW, Ruttum MS, Stuckenschneider BJ, Mieler WF, Kivlin JD.
Ocular findings after bone marrow transplantation in a pediatric
population. Ophthalmology 106:1564-70.

18. Leroux RC, Biojoiut G, Meyrier A, Sraer JD. Ocular complications
in renal transplantation. BMJ 1972;3:586.

19. Urban RC, Cotlier E. Corticosteroid-induced cataracts. Surv Oph-
thalmol 1986;31:102-10.

20. Limaye SR, Pillai A, Tina LU. Relationship of steroid dose to the
degree of posterior subcapsular cataracts in nephrotic syndrome. Ann
Ophthalmol 1988;20:225-7.

21. Deeg HJ, Flournoy N, Sullivan KM, Sheehan K, et al. Cataracts after
total body irradiation and bone marrow transplantation: a sparing
effect of dose fractionation. Int J Radiat Oncol Biol Phys 1984;10:
957-64.

22. Potter DE, Najarian J, Belzer F, Holliday MA, et al. Long-term
results of renal transplantation in children. Kidney Int 1991;40:752-6.

23. Kim RY, Anderlini P, Naderi AA, Rivera P, et al. Scleritis as the
initial clinical manifestation of graft-versus-host disease after allo-
genic bone marrow transplantation. Am ] Ophthalmol 2002;133:
843-5.



432

Bradfield, Kushner, and Gangnon

Fournal of AAPOS
Volume 9 Number S October 2005

24.

25.

26.

27.

28.

29.

Arocker-Mettinger E, Skorpik F, Grabner G, Hinterberger W, et al.
Manifestations of graft-versus-host disease following allogenic bone
marrow transplantation. Eur J Ophthalmol 1991;1:28-32.
Anderson NG, Regillo C. Ocular manifestations of graft versus host
disease. Cur Opin Ophthalmol 2004;15:503-7.

Ogawa Y, Masataka K. Dry eye as a major complication associated
with chronic graft-versus-host disease after hematopoietic stem cell
transplantation. Cornea 2003;22(suppl):19-27.

Ho M, Miller G, Atchison RW, et al. Epstein-Barr virus infections
and DNA hybridization studies in posttransplantation lymphoma
and lymphoproliferative lesions: the role of primary infection. J Infec
Dis 1985;152:876-86.

Brodsky MC, Casteel H, Barber LD, et al. Bilateral iris tumors in an
immunosuppressed child. Surv Ophthalmol 1991;36:217-22.

Clark WL, Scott IU, Murray TG, et al. Primary intraocular post-
transplantation lymphoproliferative disorder. Arch Ophthal 1998;
116:1667-9.

30

31.

32.

33.

34.

35.

. Johnson BL. Intraocular and central nervous system lymphoma in a
cardiac transplant recipient. Ophthalmology 1992;99:987-92.
Kheterpal S, Kirkby GR, Neuberger JM, Rosenthal AR. Intraocular
lymphoma after liver transplantation [letter]. Am J Ophthalmol
1993;116:507-8.

Pomeranz HD, McEvoy LT, Lueder GT. Orbital tumor in a child
with posttransplantation lymphoproliferative disorder. Arch Oph-
thalmol 1996;114:1422-3.

Strazzabosco M, Corneo B, Iemmolo RM, et al. Epstein-Barr virus-
associated post-transplant lympho-proliferative disease of donor or-
igin in liver transplant recipients. ] Hepatol 1997;26:926-34.
Openshaw H, Slatkin NE, Smith E. Eye movement disorders in bone
marrow transplant patients on cyclosporine and ganciclovir. Bone
Marrow Transplant 1997;19:503-5.

Truwit CL, Denaro CP, Lake JR, DeMarco T. MR imaging of
reversible cyclosporine A-induced toxicity. Am J Neuroradiol 1991;
12:651-9.

An Eye on the Arts — The Arts on the Eye

To get to his office, I have to walk through a waiting room jammed with eye patients,
a sea of them, and I’'m made conscious that my left eye, once askew in its socket, the muscles
incapable of movement, can now swivel and focus as well or better than my right. From
what Dr. Kurtz told me, what Dr. Della Rocca did was extraordinary; he was the best.

He’s not in his office when I arrive, but he enters shortly thereafter, a stocky, white-
haired man, apologizing for his lateness—he has just finished his third operation of the day
(itis 3:15 PM) and is running behind schedule. He hugs me then runs a hand over the scar
beside my eye with the gentleness of a mother caressing her baby.

We sit facing one another. He tells me that Dr. Kurtz called him in for a consultation
two weeks after the attack, but since I was still in such bad physical shape, he decided to
postpone an operation rather than risk the further battering that surgery would require,
despite enormous pressure from the press and second-guessing doctors who urged him to
do it right away. By May 17, though, I was strong enough, and Dr. Della Rocca, along with
Dr. Craig Foster, a plastic surgeon, and other doctors, set to work.

Dr. Kurtz had told me that Dr. Della Rocca made an incision around the eye and teased
the eyeball out of its trapped position, then resurfaced the floor of the orbit he took from
the outer table of my skull to form a bone graft. He put that graft under my eyeball and
moved it back up so it could be pulled back and forth, as it is supposed to be, by the muscles.

“I hate to use the phrase cutting edge,” Dr. Della Rocca says, “but it was certainly surgery
as updated as you’re going to get. It’s difficult when you work on the bones around the eye,
repositioning the eye. You’ve got to support the eye so it takes off some of the pressure
from the optic nerve. We had to not only stabilize the tissue around the eye, but you had
some forehead bones that Craig Foster fixed, and I think there was a nasal fracture. It took
around five hours. We had to go through the internal tissue, both through the mouth and
also through the areas that tend to make a scar more obscure—underneath the eye, above
the teeth, going in from the side a little bit so you limit the scarring. And then we put a little
implant under your eye too, bone from the skull with metal on the rims.

—Trisha Meili (from I Am the Central Park Fogger, Scribner)
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