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Abstract Aggressive polychemotherapy, intrathecal
cytostatic prophylaxis and cranial irradiation have con-
tributed to the remarkable improvement in the progno-
sis of acute lymphoblastic leukemia (ALL) and sub-
types of high-grade non-Hodgkin’s lymphoma (NHL)
and the reduction of central nervous system (CNS) re-
lapses. Early and late neurologic changes have been ob-
served after different CNS-directed therapies. We re-
port on the rare event of an acute tetraparesis after me-
thotrexate (MTX) without other CNS-directed therapy.
A young female with a diffuse large B-cell lymphoma
developed signs of meningeal irritation a few hours aft-
er intrathecal prophylaxis with MTX, cytosine-arabino-
side and dexamethasone. She recovered quickly. Ten
days after her last course of systemic chemotherapy in-
cluding high dose MTX she was admitted with a tetra-
paresis and motoric aphasia. A computer assisted to-
mography (CT) scan was normal. On magnetic reson-
ance imaging (MRI) hyperintense white matter lesions
were visible in the periventricular white matter. Initial-
ly, the radiologic signs were progressive while the pa-
tient’s clinical condition improved. MRI controls after
complete neurologic normalization revealed delayed
partial regression of the white matter abnormalities.
The patient has now been free of neurologic symptoms
for 16 months. This case report demonstrates acute and
subacute neurotoxic effects of MTX in the same patient
and illustrates that radiologic CNS changes can persist
irrespective of the disappearance of clinical symptoms.
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Introduction

Systemic and intrathecal methotrexate (MTX) therapy
have been used for many years in acute lymphoblastic
leukemia (ALL) and subtypes of high-grade non-
Hodgkin’s lymphoma (NHL) (e.g., Burkitt’s lympho-
ma). Neurologic symptoms have been observed after
systemic and intrathecal MTX chemotherapy as well as
after CNS irradiation [1–3].

Short- and long-term sequelae of intrathecal MTX
administration and intermediate and high dose systemic
MTX therapy have been described and include: (a)
acute reactions which appear within 12 h following
MTX administration and consisting of transient menin-
gism, headache, vomiting, back pain; (b) subacute reac-
tions occurring days to a few weeks after therapy with
paraparesis, cranial nerve palsies and cerebellar abnor-
malities. Acute and subacute changes are mostly en-
countered after repeated administrations of MTX and
are reversible in the majority of cases; (c) late effects
with development of a chronic, frequently irreversible,
form of leukoencephalopathy (LEP), which can be ob-
served months to years after therapy with neuropsycho-
logical changes ranging from mild personality disorders
to progressive dementia [4, 5].

The combination of different CNS-directed therapy
modalities seems to increase the risk of neurotoxic
changes [5]. Computer assisted tomography (CT) and,
more recently, magnetic resonance imaging (MRI)
have been used to assess CNS changes after MTX-con-
taining chemotherapy.

We report on a young female with a high grade
NHL who experienced different features of MTX neu-
rotoxicity, including transient tetraparesis. The acute
onset of a completely reversible tetraparesis after MTX
without further CNS-directed therapies is a rare event.
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We discuss the discrepancy between clinical symptoms
and neuroradiologic results.

Case report

A 17-year-old female was admitted with severe dyspnea due to a
bulky mediastinal large cell, B cell lymphoma (stage IIA). She
was treated according to the German B-ALL protocol, consisting
of alternating courses of polychemotherapy, including systemic
therapy with MTX (3 g/m2 i.v., day 1, each course) and intrathecal
triple prophylaxis with Ara-C (40 mg), dexamethasone (4 mg),
and MTX (15 mg, days 1 and 5, each course) [6]. She had had
regular MTX excretion after systemic high dose MTX, and had
responded to six cycles of chemotherapy with an almost complete
reduction of the mediastinal bulk. In total she had received 31 g
MTX systemically and 165 mg MTX intrathecally.

A few hours after intrathecal triple prophylaxis, at the begin-
ning of the last cycle, she complained of local pain at the site of
the lumbar puncture, irradiating pain into her legs, and nausea.
Liquor analysis was normal and she was free of neurologic symp-
toms after 4 days.

Seven days after the last course of chemotherapy and 10 days
after the last MTX infusion she suddenly developed a tetrapare-
sis. On admission to the hospital the patient was awake, but una-
ble to speak. She had a right-sided central facial paresis and a
bilateral loss of motoric strength. She had no fever and no signs of
meningeal irritation. Liquor analysis and a cranial CT were nor-
mal, apart from slightly enlarged ventricles excluding cerebral
bleeding (not shown). T2-weighted cranial MRI scans showed
large bilateral hyperintense areas in the periventricular white
matter affecting the pyramidal tract predominantly on the left
side with no contrast enhancement. No pathologic changes could
be detected in the insular cortex or the temporo-parietal cortex
including the Broca and Wernicke areas (Figs. 1, 2). Six days later
the intracerebral lesions had extended to the parietal white mat-
ter on MRI (not shown). The patient’s condition had improved
spontaneously at that time. Her speech normalized slowly and the
tetraparesis disappeared. Complete neurologic recovery was
achieved after another week. An MRI done 1 month later de-
monstrated partial regression of the intracerebral lesions. Nine
months later, further regression of the hyperintense areas was ob-
served in a control MRI, although the lesions were still visible
(Fig. 3).

The patient has been free of neurologic symptoms for
16 months. After consolidating radiation therapy to the medias-
tinum, she has been in complete remission for 13 months.

Discussion

Various neuropsychological side effects have been as-
cribed to intrathecal and systemic MTX. Most of the
patients had received large doses of MTX and had been
treated for several months before the onset of neuro-
logic symptoms [2, 3, 7], although the early onset of le-
thal neurologic side effects after a single intrathecal and
systemic MTX dose has also been reported [8]. Most of
these toxic effects were observed in children or adoles-
cents [1, 2, 7]. This is probably due to the fact that CNS
development is not finished until the end of the second
decade, making the CNS more vulnerable to toxic
agents during childhood and adolescence.

We observed the almost simultaneous onset of acute
and subacute neurotoxic effects in our patient. Acute
neurotoxicity occurs in approximately 10% of patients,

Fig. 1. T2-weighted MRI scan of the brain (TR 2625/TE 98) Hy-
perintense lesions in the periventricular white matter affecting the
pyramidal tract. No mass effect

Fig. 2. T1-weighted MRI scan performed the same day (TR 650/
TE 14) demonstrated no contrast enhancement

is presumably caused by a chemical arachnoiditis and
seems to correlate with elevated MTX concentrations
in cerebrospinal fluid [5].

Subacute neurotoxicity has been reported after re-
peated intrathecal as well as after systemic high dose
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Fig. 3. T2-weighted MRI after 9 months (TR 2625/TE 98). Par-
tial regression of the periventricular hyperintense white matter le-
sions. Again no contrast enhancement was observed in T1-
weighted images (not shown)

MTX in up to 20% of patients [2, 9, 10]. The neurologic
symptoms can present as a “stroke-like” event with sei-
zures or sudden unilateral paresthesia, weakness and
disorientation 8–14 days after intrathecal or systemic
MTX therapy [2, 5], corresponding to the time interval
between the last MTX administration and the onset of
symptoms in our patient. Complete neurologic recove-
ry is usually achieved within a few days. However, a te-
traparesis after MTX has only been published in three
cases [3, 4, 11]. These patients had either slowly devel-
oped a neuropsychologic deficit starting several months
before the tetraparesis or had received cranial irradia-
tion in addition to MTX. They did not recover com-
pletely [3, 4]. Only one patient had acute onset of a te-
traparesis after MTX alone with rapid complete recove-
ry [11].

Subacute and chronic neurotoxic changes basically
seem to present identically on MRI as white matter le-
sions [12]. Diagnostically, MRI is superior to CT in the
detection of these white matter changes [13]. LEP pres-
ents in T2-weighted images as hyperintense areas
(Fig. 1). Lymphoma and LEP can be distinguished by
the behavior of contrast medium, which is enhanced in
lymphoma, but not in LEP (Fig. 2) [1].

Neuroradiologic analyses with MRI after systemic
and intrathecal MTX showed that white matter lesions
can develop in 20% to more than 50% of patients.
Many of these patients, however, were asymptomatic at
the time of neuroradiologic evaluation [1, 7, 12, 14, 15].
In symptomatic patients MRI can reveal the typical
white matter lesions as well as normal brain structures
[1, 12, 10]. No convincing correlation has been found

between radiologic changes and clinical CNS dysfunc-
tions [7, 14, 16].

The course of the white matter lesions varies after
neurologic recovery. Persisting lesions as well as partial
or complete normalization have been observed, also
with no correlation to neuropsychologic deficits [1, 2,
16]. The prognostic significance of the persisting white
matter lesions detected in our patient as well as in cases
of incomplete recovery after subacute neurotoxicity
with respect to the development of chronic clinical leu-
koencephalopathy is not established.

The reason for the rare occurrence of tetraparesis
after MTX alone is not clear. We speculate that it has
happened more frequently and was only missed by the
time lag between the onset of symptoms and neurologic
evaluation, in view of the frequent rapid recovery of
the neurologic symptoms.
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