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Neural Toxicity Induced by Accidental Intrathecal Vincristine

Administration

Described here is a case of accidental intrathecal administration of vincristine
with pathologic findings in the central nervous system. A 3-year-old boy with
acute lymphoblastic leukemia, was given his ninth course chemotherapy. Vin-
cristine was accidentally injected intrathecally. The clinical course was rapidly
progressive (6-day course) and resulted in death. An autopsy was done. The
brain and spinal cord was grossly edematous and congested without any specific
feature. Histologically, profound loss of neuron was noted in the spinal cord.
Remaining neurons in the spinal cord, particularly anterior horn cells were
markedly swollen. The spinal nerves show diffuse axonal degeneration and mye-
lin loss. The upstream portion of the spinal cord (brain stem, cerebellum, cere-
brum) showed patchy loss of neurons, especially Purkinje cells and granular
cells of the cerebellar cortex. Many neurons showed axonal reaction (chroma-
tolysis) with swelling. Several neurons show intracytoplasmic eosinophilic
inclusion body. Myelin loss, axonal swelling and enlargement of perivascular
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INTRODUCTION

In 1961, vincristine was released for clinical trials. It
has proven to be the most effective regimen for childhood
acute leukemia (1). It is an alkaloid, obtained from the
Madagascan periwinkle. Vincristine exerts its oncolytic
action by aggtegating tubulins, which interferes with
mictotubule assembly causing metaphase arrest in the
mitotic cycle (2-4). Neural tissue is patticulatly suscepti-
ble to the effects of vincristine which causes dissolution
of neutrotubules, and perhaps leads to the development
of neurofibrillary tangles in animals (5). Vincristine has
a nartow therapeutic index and is usually administered
intravenously. When administeted intravenously, the ma-
jot side effects of vinctistine are alopecia, hyponatremia
and neurotoxicity. The most frequent neuropathic effects
are chronic peripheral neuropathy, involving both sensoty
and motot nerves, and autonomic neuropathy. Reversible
coma also have been reported (6). Vincristine toxicities
are dose limited. Neuropathic effects caused by vinctis-
tine ate all reversible and generally a complete recovery
can be anticipated when the drug is withdrawn. Intra-
thecal vincristine causes same neurotoxic side effects as
intravenous vinctistine initial phase. But intrathecal vin-
cristine is different from intravenous vinctistine in re-

spaces were seen throughout the white matter of central nervous system.
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spect to cause irteversible neuronal damage leading to
death in the end, despite vigorous central netrvous system
(CNS) washout (7). During initial phase, meningism and
back pain ate prominent. Lower limb weakness, urinaty
retention (or frequency) and loss of lower limb myotatic
reflexes develop, heralding progressive, ascending myelo-
encephalopathy. Respiratoty failure and brain stem death
ate followed by a characteristic clinical course despite
intensive efforts to support the patient’s vital functions.
Although, there are several previously reported cases of
intrathecal vincristine neurotoxicity in foteign countties,
we report the first case of accidental intrathecal injection
of vincristine in Korea (7-12).

CASE REPORT

A 3-year-old boy with acute lymphoblastic leukemia,
was given chemotherapy. Accidentally, vincristine was
administered intrathecally. On the first day, leg pain
with decreased motor activity developed. On the second
day, meningitic symptoms, such as high fever and neck
stiffness developed. Urinaty retention due to bladder dys-
function was developed and heatt rates increased. The
boy was itritable and showed decreased sensory petcep-
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Fig. 1. Extensive axonal degeneration and myelin loss is noted in spinal nerve (A: longitudinal section, PAS, %400, B: cross

section, Luxol fast blue, x200).

tion. On the third day, high fever and lower extremity
paralysis with opisthotonus wete noted. His consciousness
level began to decline and confusion developed. On the
fourth day, he was in a comatose state and tespiratoty
arrest occurted. Two days later he died. An autopsy was
petformed and the specimen (brain and spinal cord) was
examined.

Grossly, cetebrum, cerebellum and spinal cord showed
mild edema with congestion. Sections were stained with

hematoxylin and eosin, luxol fast blue, trichrome and
Periodic acid-Schiff reaction. The most striking histologic
changes occutted in the spinal cord and brain stem. Dif-
fuse axonal degeneration with myelin loss was occurred
in the spinal nerves (Fig. 1A-B). The spinal cord showed
marked edema, axonal degeneration and destruction of
both gray and white matters (Fig. 2A-B). Especially ante-
riot hotn motor neutrons showed profoundly destructed
features such as neuronal shrinkage, loss of nuclear mem-

Fig. 2. A: Ventral horn of spinal cord shows interstitial edema with neuronal damage. Marked degeneration of anterior horn motor
neurons is noted. B: The white matter of spinal cord shows diffuse axonal degeneration with myelin break down (Luxol fast blue,
% 100).
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Fig. 3. A: Cerebellar cortex shows extensive loss of Purkinje cell. Perivascular edema is noted. B: Periventricular edema and focal
ependymal denudation is present around the 4th ventricle (Luxol fast blue, x100).

brane with a remaining clump of chromatin granule (Fig.
2A). Some of the neurons showed eccentrically displaced
nuclei and clear cytoplasm with petipheral timming of
Nissl substance (central chromatolysis). The cerebellum
and brain stem also showed extensively damaged fea-
tutes. The cerebellum showed loss of Purkinje cells and
white matter edema (Fig. 3A). Diffuse edema and en-
largement of petivascular spaces of the white matter was
noted in the brain stem (Fig. 3B). Focal microcystic de-
genetation was also noted. Several neurons in the brain

stem showed chromatolysis and swelling. The cerebrum
showed diffuse edema of both gray and white matter,
especially in the petiventricular and perivascular areas.
Focal denudation of ependymal cells of ventricles was also
noted. The neurons of cerebral cortex and deep gray
matter (basal ganglia and thalamus) revealed swelling
and central chromarolysis (Fig. 4A). Some neurons show-
ed pinkish round intracytoplasmic spheroids (Fig. 4B).
The cerebral white matter showed martked petiventricular
interstitial edema compared with area distant from ven-

Fig. 4. A: The neurons of basal ganglia shows central chromatolysis. Perineuronal edema is noted (H&E, x400). B: A neuron
forms pinkish round intracytoplasmic spheroid structure (arrow) (Luxol fast blue, x400).
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tricle. Focal microcystic degeneration of white matter was
also noted.

DISCUSSION

This case presents a clinicopathologic features of the
effects of intrathecally administered vincristine. Clin-
ically, the first sign was leg pain and motor weakness
followed by meningism, urinary dysfunction, opisthoto-
nus, progressive sensoty loss and alteration of consious
state. Subsequently comatose state and respiratoty failure
developed and resulted in death. Our case progressed the
same coutse as previously reported cases (7-12) and those
clinical findings suggests that intrathecal vincristine neu-
rotoxicity is a progressive ascending myeloencephalo-
pathy. The most frequent neuropathic effect, caused by
intravenous vinctistine injection is chronic petipheral neu-
ropathy, involving both the motor and sensoty nervous
system (8-10). Intrathecal vincristine causes ascending
neuropathy and chronic peripheral neuropathy (8). As-
cending neuropathy is a result of direct toxic effect of
vincristine. In this case, intrathecal vinctistine caused leg
pain with decreased motor activity followed by menin-
gitic symptoms such as high fever and neck stiffness.
Autonomic nervous system was also involved (8) and its
manifestations were urinary retention due to bladder dys-
function, and increased heart rates. Finally, respiratory
failure due to brain stem dysfunction developed.

Histologically, our case showed that extensive damage
of the spinal cotd, brain stem and cerebellum. The spinal
cotd showed extensive destruction of white matter with
neuronal degeneration. Axonal degeneration and myelin
loss was noted throughout the central and petipheral net-
vous system. Neurons in the pons, medulla, and cere-
brum showed swollen cytoplasm, and central chroma-
tolysis. The cerebellum showed diffuse loss of Purkinje
cells. In the white matter of the cetebrum, microcysts
formed by intetstitial edema were frequently seen. Those
findings are corresponded with the previous repotts about
the intrathecal vincristine toxicity. Manelis et al. de-
scribed that striking pathologic changes wete seen in the
antetior horn cells of the spinal cord and in the motor
nuclei of the medulla with enlarged neuton, clear zones
among itregulatly clumped aggregates of Nissl sub-
stance and acidophilic thomboidal crystals (9). Bain et al.
reported that cerebellar tissue was extensively damaged
and proliferation of Betgmann glia and severe degener-
ation and nectosis of the cetebellar cortex were found (8).
Histological changes of our case were prominent in spinal
cord, cerebellum, and cerebrum in descending order. And
neuronal derangements progressed from the injection site
and ascended. Periventricular area was mote profoundly
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affected. These findings imply that the sevetity of neu-
ronal involvement appears to cotrelate with the concen-
tration and amount of drug received.

In conclusion, intrathecal vincristine causes ditect neu-
rotoxicity and ascending neuropathy, which progtesses to
lethal neuronal damage and results in death in the acute
phase of clinical course. Gaidys et al. reported that intra-
venous vincristine is bound to formed blood and tissue
elements in within 20 min and once bound, vinctistine
and its metabolites are excreted slowly (7). When intra-
thecal vincristine gets across the blood brain battier, CNS
uptake is occurred rapidly and binding to tubulin is fol-
lowed ptior to the CNS washout (7). There have been
no documented cases of sutvival after intrathecal vinctis-
tine injection despite of intensive care about mainten-
ance of vital functions and other special therapies such
as CSF exchange and intrathecal hydrocottisone (7-12).

The exact mechanism of vincristine toxicity is not yet
known. Some authots proposed that the peripheral neu-
rotoxicity of vinctistine is caused by disruption of micto-
tubules, which induce an inhibition of axonal transport
of matetial from cell body to periphery (13, 14). Central
neurotoxicity may be explained by the appearance of aci-
dophilic intraneuronal crystals and clumped Nissl sub-
stances. In the cerebrum, intracytoplasmic spheroids,
which ate vinctistine induced products and considered to
be aggregates of neutofilaments, were found.
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