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CASE REPORT

Case report: atypical, unilateral optic 
nerve infiltration as the first sign of acute 
lymphoblastic leukemia (ALL) relapse
Haidar Khalil*  , Clemens Strohmaier and Matthias Bolz 

Abstract 

Background: We describe a case of an atypical presentation of leukemic optic nerve infiltration.

Case presentation: A patient with acute lymphoblastic leukemia (ALL) in remission suffered from sudden right eye 
vision loss. At the time of presentation, the affected eye presented with an afferent pupillary defect, while the fundus 
examination was normal. A complete work up of the patient revealed no signs of ALL relapse, but MR imaging of the 
optic nerve showed contrast agent uptake consistent with optic nerve infiltration. The patient developed a fulminant 
ALL relapse and died shortly after. Histology of the optic nerve showed a leukemic infiltration with CD10 positive cells.

Conclusions: This is the first report of an ALL relapse in the optic nerve without intraocular signs. Patients’ medical 
history should therefore be taken into consideration in patients with unclear vision loss.
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Background
Acute lymphoblastic leukemia (ALL) is a malignant 
hematologic disease presenting clinically with prolifera-
tion of immature lymphatic cells in the bone marrow and 
peripheral blood [1]. Ocular symptoms can occur in dif-
ferent stages of ALL. They can be the first manifestation 
of leukemia (either primary or secondary), occur after 
the diagnosis has been established, or be the first sign of 
a relapse after remission [2]. Secondary ocular manifes-
tations include retinal hemorrhages and retinal venous 
occlusions due to hematologic abnormalities [2]. Primary 
ocular leukemic infiltration can also affect the orbit, ante-
rior segment, and the uvea. Leukemic infiltration of cra-
nial nerves can cause palsies with motility disorders or 
optic neuropathy with sudden vision loss, similar to the 
presentation in our case [3]. However, previous reports 
have shown intraocular involvement with infiltration of 

the optic nerve and associated optic disc swelling and 
fundus hemorrhages [4–9].

We describe a case of an atypical presentation of leu-
kemic optic nerve infiltration. This is the first report of 
an ALL relapse in the optic nerve without any intraocular 
signs.

Case presentation
A 73-year-old woman presented with sudden decreased 
visual acuity in the right eye after the fourth cycle of 
intravenous blinatumomab therapy for acute lympho-
blastic leukemia (common ALL, CD10/20 positive). At 
the time of presentation, her ALL status was complete 
remission with normal laboratory tests for 12 months. 
Ocular status in both eyes showed a clear cornea, deep 
anterior chamber (AC), no cells and no flare in the AC, 
and a mild nuclear cataract. Intraocular pressure was 
12 mmHg in the right eye and 14 mmHg on the left eye. 
Funduscopic examination showed a vital optic nerve 
in both eyes with no signs of swelling or a difference in 
color. No retinal abnormalities or hemorrhages were 
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detected. Optic coherence tomography of the macula 
showed proper retinal architecture and no pathology. 
Visual acuity (VA) in the right eye was finger counting 
and in the left eye 20/25. In the right eye, an abnor-
mal relative afferent pupillary deficit (RAPD) could be 
detected during a swinging flashlight test, whereas the 
left eye exhibited normal responses. Although fundus 
examination was normal in the presented case, an ALL 
relapse was suspected because of the patient´s medical 
history. A complete oncologic and ophthalmologic re-
assessment of the patient, including lumbar puncture, 
MRI, PET-computer tomography, and visually evoked 
potentials (VEP) were performed. VEP examination 
showed no response in the right eye and a regular 
response in the left eye. Brain MRI showed enhanced 
uptake of gadolinium in the prechiasmatic region of the 
right optic nerve and in the optic nerve sheath. Further-
more, unspecific leukoencephalopathy was detected 
(see Figs. 1 and 2). PET-CT revealed decreased metabo-
lism of the right optic nerve compared to the left optic 
nerve. CSF (cerebrospinal fluid) exam (performed 
within 2  weeks of the initial presentation) revealed 
limited cells which were scattered lymphocytes with 
no sign of activation. Blood counts showed a mild 
increase in hematocrit and monocytes, but the rest of 
the blood differential count was unremarkable. Subse-
quently, direct toxicity from intravenous blinatumomab 
was also considered. However, the patient then devel-
oped a fulminant ALL relapse 1  month later and died 
of pneumonia and septic shock during intensive care. 
Autopsy revealed infiltration of the optic nerve with 

CD10 positive cells, consistent with an ALL relapse in 
the optic nerve.

Discussion and conclusions
Untreated ALL in adult patients has very poor progno-
sis, but therapy has improved significantly in the last 
decades raising long-term survival rates [10]. Relapse of 
ALL is described by the reappearance of leukemia cells in 

Fig. 1 Left image: Coronal section of the orbital apex. Surrounding the right optic nerve, pronounced gadolinium uptake can be seen, consistent 
with perineural infiltration. Right image: Horizontal section of the optic nerves. The right optic nerve exhibits gadolinium uptake over most of its 
intraorbital course

Fig. 2 MR imaging with T2 weighted coronal section of the orbit 
without enhancement. Signal alteration in the right optic nerve can 
be seen
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peripheral blood or bone marrow after a complete remis-
sion and occurs often within the first two years after 
diagnosis [11]. Symptoms of leukemia are non-specific 
and can include night sweats, fever, weight loss, fatigue, 
recurrent infections, and/or involvement of the central 
nervous system including meningeal symptoms.

Blinatumomab is a bispecific antibody binding simul-
taneously to CD19 on the surface of B-cells and CD3 
on the surface of T-cells leading to tumor cell lysis [12]. 
Compared to standard chemotherapy, Blinatumomab has 
shown promising results regarding long term survival 
in a randomized, multi-center trial [13] and is approved 
for the treatment of B-cell ALL [12]. Box warnings of 
Blinatumomab include neurological symptoms such as 
encephalopathy, convulsions, speech disorders, delir-
ium, and balance disorders. Also, neurological toxicities, 
which may be life threatening are mentioned. Sudden 
vision loss or other ophthalmological side effects are not 
mentioned in the warnings and have not been described 
in the current literature.

Since the diagnostic blood work-up did not reveal an 
ALL relapse, a direct intravenous Blinatumomab toxicity 
was considered, although it has not described in the cur-
rent literature. Further, this patient presented with vision 
changes twelve months after the last Blinatumomab 
injection. Still, leukemic infiltration of the optic nerve 
usually presents clinically as optic nerve head edema and 
with retinal hemorrhages. In the literature, few reports of 
optic nerve infiltration as the first sign of acute lymphatic 
leukemia relapse have been published and all reported 
significant intraocular involvement [4–9]. Retinal angi-
ography and ultrasound of the eye was not performed 
initially since the funduscopic examination showed no 
pathologic signs. Therefore, retrobulbar involvement as 
the cause for the optic neuropathy was suspected. We 
transferred the patient to the oncologic department of 
our hospital to rule out an ALL relapse. Therefore we did 
not perform retinal angiography and ultrasound, even 
though it is a sensitive diagnostic modality for recogniz-
ing ocular involvement of acute leukemia [9]. The optic 
nerve may serve as a “sanctuary “ for lymphoblastic blast 
cells and therapy might not clear all tumor cells, leading 
to late relapse [14]. Also the blood brain barrier might 
lead to reduced penetration of systemic ALL treatment 
to the optic nerve [15]. During follow-up, the patient 
developed a severe pneumonia and was admitted to the 
intensive care unit. She died shortly after admission due 
to septic shock. Autopsy revealed a leukemic optic nerve 
infiltration with CD-10 positive cells. In conclusion, an 
atypical presentation of retrobulbar optic nerve infiltra-
tion should be considered in ALL patients with a sudden 
loss and a normal fundus exam.
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