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A patient with acute myelogenous leukemia in relapse developed reversible bilateral lateral rectus muscle 
palsy and cerebellar dysfunction after receiving chemotherapy with high-dose cytosine arabinoside and 
mitoxantrone. The differential diagnosis of this syndrome is reviewed. 
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IGH-DOSE CYTOSINE ARABINOSIDE (HD-Ara-C) is an H effective agent in the salvage therapy of patients with 
relapsed or refractory acute Such regimens 
also carry a substantial risk of central nervous system tox- 
icity. Clinically, signs of cerebellar dysfunction such as 
dysarthria, nystagmus, dysdiadochokinesis, and ataxia 
often pred~minate.~-~ Mitoxantrone is a newly developed 
intercalating agent whose. spectrum of toxicity includes 
myelosuppression, alopecia, stomatitis, and possibly car- 
diotoxicity.’ We report a patient who developed reversible 
bilateral lateral rectus muscle palsy after HD-Ara-C and 
mitoxantrone therapy. The differential diagnosis of this 
lesion is reviewed and discussed. 

Case Report 

A thirty-four-year-old white woman, diagnosed as having acute 
promyelocytic leukemia in July 1983, achieved a complete re- 
mission with induction chemotherapy consisting of Adriamycin 
(doxorubicin), vincristine, prednisone, and Ara-C, the latter given 
at conventional dosage of 75 mg/m2 daily for 7 days by contin- 
uous infusion. No acute neurological toxicities were noted. She 
received maintenance chemotherapy with a similar regimen until 
early 1985. 

Relapse off chemotherapy was documented in March 1985. 
At that time neurologic examination revealed a mild peripheral 
neuropathy in the lower extremities attributed to vincristine. 
She received salvage therapy with Ara-C in a high-dose schedule 
of 3 g/m2 over 2 hours every 12 hours for six doses, and mitox- 
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antrone 5 mg/m2 daily for 5 days. Intravenous fluids contained 
multivitamins, including thiamine. 

Because of persistence of leukemia, a second course of the 
same regimen was administered 37 days later. On the fifth day 
of her second course she complained of severe dizziness, nausea 
and diplopia; she also had occasional episodes of positionally 
evoked vertigo. Neurologic examination revealed mild dysarthria 
with scanning and slumng of speech. There was mild confusion 
present on mental status examination. Moderate bilateral eso- 
tropia was present without gross nystagmus. A striking feature 
was bilateral weakness of the lateral rectus muscles, with inability 
to abduct the eyes beyond the primary position (midposition) 
on either side. The other cranial nerves were intact in function. 
Cerebellar examination revealed bilateral dysmetria and dsy- 
diadochokinesis of the upper and lower extremities, as dem- 
onstrated on past-pointing and heel-to-shin performance. A 
moderate sensory-motor peripheral neuropathy of the lower ex- 
tremities also was noted. Deep-tendon reflexes were within nor- 
mal limits. Computerized axial tomographic (CAT) scan was 
normal with no evidence of leukemic parenchymal infiltration, 
leptomeningeal enhancement or signs of increased intracranial 
pressure. Cerebrospinal fluid (CSF) studies showed an opening 
pressure of 1 10 mm of water (normal, 150 mm), a protein level 
of 101 mg%, a glucose level of 38 mg% with a blood glucose of 
88 mg%. There was one leukocyte and no erythrocytes seen on 
high-power field. Centrifugation and staining for malignant cells 
was negative. All smears and cultures for bacteria, fungus, and 
acid-fast bacteria were negative. 

Over the next 10 days the patient’s diplopia and dysmetria 
improved gradually. Concomitantly she demonstrated im- 
provement and eventual resolution of the bilateral lateral rectus 
muscle deficit. A second lumbar puncture done 1 I days after 
the first study showed an opening pressure of 140 mm of water, 
a protein level of 1 18 mg%, and a glucose level of 43 mg%. There 
were no erythrocytes or leukocytes on high-power examination, 
and cytologic examination again was negative. Complete re- 
mission was documented on day 28 of her second course of 
therapy. Neurologic examination at that time showed the pres- 
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ence of peripheral neuropathy of the lower extremities; all cer- 
ebellar signs had subsided and oculomotor function was normal. 

Discussion 

Although effective as salvage therapy for relapsed or 
refractory leukemia, regimens incorporating HD-Ara-C 
often produce severe central nervous system toxicity which 
is primarily cerebellar in character. 1,4-6 Generalized cor- 
tical dysfunction such as somnolence and mild confusion 
also are noted o~casionally.’~~ The dosage of Ara-C pre- 
cipitating cerebellar toxicity is usually in the range of 36 
g/m2, but the syndrome has been reported with curnulahe 
doses as low as 15 g/m2.2,5 Early signs of cerebellar toxicity 
consist of mild gait ataxia, nystagmus, or saccadic (cog- 
wheel) pursuit movements,6 and may progress to severe 
cerebellar toxicity with dysarthria, dysdiadochokinesia, 
and exacerbation of ataxia and oculomotor dysfunctioh 
Although spontaneous recovery occurs within 3 weeks in 
most patients, some never recover.33436 Pathologically, 
there is a marked loss of Purkinje cells, diffuse microglial 
reaction, and antegrade degeneration of cerebellar corti- 
conuclear projections.6 Mitoxantrone is a recently devel- 
oped intercalating agent, whose toxicity includes myelo- 
suppession, stomatitis, alopecia, cardiotoxicity, and re- 
versible abnormalities in liver function test~.’,~ No 
documented neurologic dysfunction has been reported 
with mitoxantrone to date. 

Our patient experienced severe cerebellar toxicity which 
was temporally related to HD-Ara-C and mitoxantrone 
therapy. However, in addition to well-recognized signs of 
cerebellar dysfunction, she also manifested bilateral eso- 
tropia with an inability to abduct either eye laterally past 
the primary position. Strabismus was commitant in all 
six cardinal positions of gaze. Clinically, the differential 
diagnosis of this presentation is (1) bilateral sixth cranial 
nerve palsy, and (2) a condition known as divergence 
palsy. We will briefly discuss both entities. 

Paralysis of the sixth cranial nerve is the most frequent 
cranial nerve palsy.’ This is thought to be due to the long 
and serpiginous course of the sixth cranial nerve from the 
brain stem to the orbit which exposes it to pathologic 
involvement from many contiguous structures. 

Bilateral abducens palsy also is the most frequent sym- 
metric cranial nerve defi~it.’,’~ Documented etiologies of 
bilateral sixth cranial nerve palsy include posterior fossa 
tumors; aneurysms involving the posterior circulation; 
multiple sclerosis; toxic of inflammatory processes such 
as diptheria, syphilis, encephalitis, and lead poisoning; 
and trauma.’” I 

Divergence paralysis or palsy, on the other hand, is a 
rare syndrome of paresis of conjugate gaze.I2 The classic 
features of this syndrome are described as sudden con- 

vergent strabismus resulting in homonymous (uncrossed) 
diplopia, fusion of the double image at close range to the 
patient, committance of stabismus on lateral gaze in either 
direction (the amount of esotropia remains the same), 
normal ocular rotations and impairment of the fusional 
amplitude of divergence. l 2  The main characteristic dif- 
ferentiating the two entities is said to be the degree of 
committance. With divergence palsy, the amount and type 
of deviation of gaze observed is the same in all six cardinal 
directions and therefore is considered “committant.” Bi- 
lateral six cranial nerve palsy, on the other hand is “non- 
committant” in that the strabismus is more marked in 
one of the cardinal directions of gaze than it is in the other 
vectors. Frequently, this difference is taken as the sole 
differentiating diagnostic point. I However, there often 
is considerable overlap in the actual clinical presentation 
of these  condition^.'^,'^ The underlying causes of diver- 
gence palsy and of bilateral sixth cranial nerve palsy are 
similar. Therefore, some investigators believe that the two 
clinical entities are inseperable and that all cases of di- 
vergence palsy are in reality cases of bilateral sixth cranial 
nerve palsy. 

Although the underlying mechanism for the bilateral 
rectus palsy in this patient is speculative, its occurrence 
in the setting of cerebellar dysfunction is significant. It is 
well known that degenerative, neoplastic or vascular le- 
sions in the cerebellum may be associated with a variety 
of oculomotor disorders, including disorders of conjugate 
gaze.l2-I5 Divergence palsy has been documented in pa- 
tients with vascular accidents who develop signs of cere- 
bellar dysfunction. l 2  A syndrome of ataxia, nystagmus 
and palsies of both convergence and divergence (the latter 
developing into a unilateral sixth cranial nerve palsy) also 
has been reported in patients receiving 5-fluorouracil13 a 
drug known to cause cerebellar toxicity. “,I7 The occur- 
rence of similar clinical presentations in apparently diverse 
etiologic settings (i.e., drug toxicity, vascular accidents) 
may implicate as yet undetermined neurophysiologic 
“common pathways.” 

The appearance of frank bilateral lateral rectus palsy 
in our patient prompted a search for other etiologies, most 
notably leukemic meningitis or other causes of increased 
intracranial pressure. The only positive finding was a 
moderate elevation of the CSF protein content, a finding 
previously reported with HD-Ara-C neurotoxicity.18 The 
negative neurologic work-up for malignant or inflam- 
matory conditions, the temporal relationship between the 
administration of HD-Ara-C and symmetrical sixth nerve 
palsy, the simultaneous presence of cerebellar toxicity and 
the ultimate resolution of both sixth cranial nerve and 
cerebellar dysfunction strongly support the possible eti- 
ologic role of HD-Ara-C as a cause of the neurologic def- 
icits. The possibility of a synergistic mechanism of neu- 
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rotoxicity with mitoxantrone is less likely but cannot be 
discounted or disproved currently. 
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