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More than 80% of acute lymphoblastic leukemia (ALL) in pediatric population is curable by using combinations
of chemotherapy. However, 20% of the cases still suffer from disease relapse. The most common site of relapse is bone
marrow. Relapse of childhood ALL involving the eyeball is rare. However, it occurs in 2.2% of relapsing children. The
authors described a 10-year-old Thai boy with underlying ALL on therapy, presented with a one-month history of progressive
visual loss of his right eye. The clinical and imaging studies strongly suggested the diagnosis of isolated ocular relapse. In
this report, the authors presented the findings from successfully specific treatment consisting of systemic chemotherapy and
radiation therapy on the affected eye. From other studies, the outcome was more favorable in cases of ocular relapse off

therapy. In our study, one case of isolated ocular relapse ALL was reported.
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More than 80% of acute lymphoblastic
leukemia (ALL) in pediatric population is curable by
using combinations of chemotherapy. However, 20 to
30% of the cases still suffer from disease relapse. The
most common site of relapse is bone marrow, although
relapses at extramedullary sites such as the central
nervous system (CNS) and testes also occur. Intraocular
relapse of ALL is rare, and it can be found either alone
or in combination with relapse at other sites". The
authors reported a case of isolated ocular relapsed
ALL in our institute.

Case Report

A 10-year-old Thai boy with underlying ALL
on therapy, presented with a one-month history of
progressive visual loss of his right eye. He was known
for high-risk ALL and had been treated with Thai
Pediatrics Oncology Group (TPOG) protocol for high-
risk ALL. His initial presentation included bone pain,
the initial complete blood count (CBC) revealed
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hematocrit of 25 volume %, hemoglobin of 8.5 g/dl,
white blood cell (WBC) count of 58,800 cell/mm?
(PMN 7%, Lymphocyte 80%, Monocyte 13%), and
platelets count of 141,000 cell/mm?®. He archived
complete remission post induction chemotherapy and
had remained in remission for 10 months, until the
ninth week of second interim maintenance when he
came for a scheduled chemotherapy visit and reported
losing visual perception of the right eye over a month.
On physical examination, his visual acuity showed
only light perception of the right eye. Anterior segment
examination was unremarkable. Fundoscopic
examination showed subretinal whitish infiltrative
lesion with intraretinal and subretinal hemorrhage
(Fig. 1). No lymphadenopathy or hepatosplenomegaly
were found and neurological examination was within
normal limit. Laboratory tests including CBC were
sent and were unremarkable with no suspicious blast
cells. Bone marrow examination was morphologically
normal with negative minimal residual disease by flow
cytometry. Bone marrow cytogenetic revealed 46 XY
with normal male karyotype. Cerebrospinal fluid was
negative for malignant cells. Liver, renal function
tests, and tumor lysis laboratory profiles were within
normal range.
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Magnetic resonance imaging (MRI) of the
brain showed orbits with gadolinium (GAD) in
coronal section, abnormal hypo/hyper signal, ill-
defined mass 1.2x1 cm in diameter at right posterior
orbit, no optic nerve, or other brain parenchymal
(Fig. 2).

After the diagnosis of isolated ocular
relapse was confirmed, the patient was then treated
with local photon beam radiation at the dose of 30 Gy
divided into 15 fractions, and subsequently started on
systemic chemotherapy for relapse acute lymphoblastic
leukemia as per Total Therapy XIIIB for high-risk
ALL from St. Jude Children’s Research Hospital®.
The remission induction phase included:

Fig.1  Left: Subretinal infiltrative mass with shallow
exudative retinal detachment of right eye was
demonstrated through dilated pupil. Right;
Subretinal whitish infiltrative lesion admixed
with intraretinal and subretinal hemorrhage with
exudative retinal detachment and optic nerve
head involvement of the right eye, suspicious for

leukemic infiltrative lesion.

Fig.2  MRI brain with orbit demonstrated ill-defined
mass at right posterior globe size 1.2x 1 c¢cm in

diameter.
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- Prednisolone 40 mg/m?/day orally for 28 days

- Vincristine 1.5 gm/m? (max 2 mg) intravenous
weekly at day 1, 8, 15, and 22

- Doxorubicin 25 mg/m? intravenous every
other weeks at day 1 and 15

- L-asparaginase 10,000 unit/m? intramuscular
at day 2,4, and 6

- Cytarabine 300 mg/m? intravenous at day 22,
25, and 29

- Etoposide 300 mg/m? intravenous at day 22,
25, and 29

- Triple intrathecal MHA (Methotrexate
15 mg, Hydrocortisone 15 mg, and Cytarabine 30 mg)
weekly at day 1, 8, 15, and 22

Consolidation phase consisted of:

- High dose methotrexate 2 gm/m? intravenous
drip in 24 hours, at day 43 and 50 plus leucoverin
15 mg/m? every six hours for 12 doses in each cycle
of methotrexate

- Mercaptopurine 75 mg/m? orally at day 43
to 57

- Triple intrathecal MHA (Methotrexate
15 mg, Hydrocortisone 15 mg, and Cytarabine 30 mg)
at day 43 and 50

Continuation phase for 53 weeks as a basis
of high-risk drug pair in weekly rotation consisted of:

- Etoposide 300 mg/m? with cyclophosphamide
300 mg/m? intravenous

- Methotrexate 40 mg/m? intravenous with
mercaptopurine 75 mg/m? orally

- Methotrexate 40 mg/m? intravenous with
cytarabine 300 mg/m? intravenous

- Vincristine 1.5 mg/m? intravenous with
dexamethasone 8 mg/m?*/day orally

- Etoposide 300 mg/m? with cyclophosphamide
300 mg/m? intravenous

- Methotrexate 2 gm/m? intravenous drip in
24 hours with mercaptopurine 75 mg/m? orally

- Etoposide 300 mg/m? with cytarabine
300 mg/m? intravenous

- Vincristine 1.5 mg/m? intravenous with
dexamethasone 8 mg/m?*/day orally

- Triple intrathecal MHA (Methotrexate
15 mg, Hydrocortisone 15 mg and Cytarabine 30 mg)
every four weeks

- Re-induction at week 16 to 21

At present, patient remained in second
remission for three years after completed the therapy.
He had been followed-up by pediatric oncologists
and pediatric ophthalmologist as regular basis. The
fundoscopic examination after completing remission

1151



induction of chemotherapy revealed decreased
infiltrative lesion but still having some degree of
retinal detachment. However, his visual acuity of the
right eye had been limited to hand movement. In
addition, repeated MRI of the orbit after completing
6-week of remission induction chemotherapy
revealed decreased in size of the infiltrative mass from
size 1.2x1 cm to 0.5x0.5 cm in diameter at right
posterior chamber and subsequently showed complete
resolution of the mass on the most recent MRI.

Discussion

Relapse of childhood ALL involving the
eyeball is rare, accounting for 2.2% of relapsing
cases). Direct invasion of leukemic cells, in less
frequent circumstance, may lead to direct ocular
infiltration, which carries a poor prognosis and
associates with CNS relapse®.

Ocular relapse can occurs during the course
of leukemia treatment or at the end of therapy™*®. Time
period of ocular relapse represents a prognosis. If the
relapse occurs within the first few months after the
end of therapy, this is considered as high-risk feature
with more inferior outcomes and worse prognosis®.

A recent study revealed that 96% of children
with ALL died within 28 months of onset of ocular
signs. Of those ALL patients with ocular manifestations,
82% had CNS leukemia”. Eyes may remain a
sanctuary site for leukemic cells during therapy, as they
are usually shielded during central nervous system
irradiation and chemotherapy agents do not penetrate
the eye wall®. It has been shown that intrathecal
methotrexate does not reach the eyes, and its effect on
tumor cells in the optic nerve is demonstrable only as
far as the termination of the subdural space posterior
to the orbit®.

The five-year survival rate of patients with
ophthalmic manifestations was reported to be 21.4%.
This survival rate (45.7%, p<0.05) was significantly
lower than those who lacked ophthalmic manifestations.
All of the patients with ophthalmic manifestations had
either bone marrow relapse or central nervous system
leukemia. In most cases, the prognosis was related to
risk factors such as central nervous system leukemia
or bone marrow relapse.

A multicenter study reported by Lo et al
suggested that those leukemic patients with ocular
involvement, in the first complete remission, might be
cured with chemotherapy and high dose radiation
therapy to the affected eye!'?. Isolated ocular relapse
can be successfully treated, especially if it occurred
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after the completion of therapy; second ocular
infiltration was seen only in anterior chamber
involvement after low doses of local radiation therapy.
While the need for high doses of chemotherapy is not
evident, high-dose ocular radiation therapy (>20 Gy)
seems to be mandatory to cure this leukemic relapse.
The outcome is more favorable in cases of ocular
relapse off therapy rather than on therapy, as is
observed in all relapses. Treatment of the reported
cases consisted of systemic chemotherapy and, in
most cases, radiation therapy on the affected eye.
Long-term disease-free survival (DFS) after eye
relapse was observed only in patients treated with
chemotherapy and local radiation therapy (RT), and
second eye relapse occurred only in few patients treated
with low doses of RT"". Awareness of the high-risk
period of ocular relapse ALL should lead to early
detection, diagnosis, and treatment. It should give these
children benefit of early treatment in this traditionally
poor prognostic category®.

Although disease-free survival was favorable,
the vision of the affected eye might be compromised
depending on location and extension of retinal
involvement. For our case, the patient remains in
second remission for three years after completing the
therapy. However, his visual acuity of the right eye had
been limited to only hand movement due to permanent
damage from retinal detachment.

Conclusion

The authors reported the case of a 10-year-old
boy with underlying ALL on therapy, presented
with a one-month history of progressive visual loss
of his right eye. The authors considered that specific
treatment consisted of systemic chemotherapy and
radiation therapy on the affected eye should be the
best management in this situation. However, larger
studies with long-term follow-up will be required to
evaluate the connection between these two aspects.

What is already known on this topic?

Intraocular relapse of ALL is rare, and it can
be found either alone or in combination with relapse
at other sites. There are limitation of management
and follow-up of these patients.

What this study adds?

The present study showed that specific
treatment consisted of systemic chemotherapy with
adapted protocol plus local radiation therapy on the
affected eye is the best management in this situation.
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