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Summary. We report on two patients with non-Hodgkin ' s  
l ymphoma  (NHL) who developed reversible, short-lived 
neurological  deficit fol lowing intrathecal (i. t.) chemother-  
apy. One patient received i. t. methotrexate for treatment of  
meningeal  disease, and the other received i. t. methotrexate 
with cytosine arabinoside (ara-C) and hydrocort isone as 
central nervous system (CNS) prophylaxis.  Al though tran- 
sient paresis fol lowing i.t. chemotherapy has previously 
been reported, it has been attributed to the preservatives 
contained in the diluents. Our two patients, however,  re- 
ceived preservative-free solutions. 

Introduction 

Intrathecal (i.t.) methotrexate and ara-C are used in 
patients with l ymphoma  and leukaemia both for treatment 
of  established central nervous system (CNS) disease and 
for CNS prophylaxis.  In this paper we draw attention to a 
complication of  i.t. treatment with preservative-free 
methotrexate and ara-C. 

Case reports 

Patient  l 

A 43-year-old man presented with high, swinging fevers and multiple 
cranial nerve palsies, with no peripheral neurological deficit. Lymphoma 
cells were present in his cerebrospinal fluid (CSF) and the diagnosis of 
high-grade non-Hodgkin's lymphoma (NHL) was confirmed by liver 
biopsy. The patient was initially treated with i. t. methotrexate (12.5 rag), 
which was undiluted and contained no preservative. Five injections were 
given over a 6-week period, resulting in resolution of the cranial nerve 
signs. However, immediately after the sixth intrathecal injection through 
the L4-5 interspace, the patient developed complete paralysis of both 
legs and an ascending sensory loss to the T7 level. The neurological 
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deficit progressed and was maximal at 20 min after i.t. injection. Over 
the following 30 rain, the motor and sensory deficit resolved completely. 
The patient received no further i. t. treatment. 

Patient  2 

A 25-year-old woman presented with a large mediastinal mass that was 
diagnosed as a sclerosing B-cell mediastinal lymphoma [8, 11]. She was 
treated with systemic m-BACOD chemotherapy [13] and also received 
i.t. methotrexate, ara-C and hydrocortisone as CNS prophylaxis. Four 
courses of preservative-free i. t. therapy were given without incident. The 
fifth course of 12.5 mg methotrexate diluted in 5 ml 0.9% saline, 50 mg 
ara-C, and 30 mg hydrocortisone was injected through the L4-5 inter- 
space. Immediately after the procedure, the patient developed complete 
paralysis and anaesthesia of the left leg. The spinal needle was re-intro- 
duced and CSF lavage was carried out over 1 h using 100 ml sterile, 
preservative-free physiological saline. During this time the neurological 
deficit resolved completely. No further i. t. treatment was given. 

Discussion 

Several factors have been thought responsible for transient 
or permanent  neurological  deficit fol lowing i.t. chemo- 
therapy with methotrexate and ara-C. These include the 
nature of  the diluent [12], contaminants introduced in the 
preparation of  the drug [15], and the CSF fluid dynamics  
causing increased CSF drug concentration [3]. The most  
frequently implicated factor, however,  is the presence o f  
preservative in the methotrexate or ara-C preparation [7]. 

A review of  the literature on paraplegia occurring after 
i.t. methotrexate or ara-C reveals that most  patients who 
have developed immediate neurological  problems after i. t. 
treatment had received preservative in the diluent [1,2, 
4 - 6 ,  10, 12]. At  that time, liquified methotrexate con- 
tained the preservatives methyl  and propyl hydroxyben-  
zoate, and methotrexate and ara-C were often diluted with 
water or physiological  saline containing 0.9% (w/v) benzyl  
alcohol. Even  in small quantities, these substances are 
toxic when given i.t. [9]. Experimental ly in rats, benzyl  
alcohol has been shown to block the compound  action 
potential in spinal roots, and longer exposure of  the nerve 
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roots to these substances causes widespread demyelination 
and Wallerian degeneration [7]. 

Following the reports of this complication, i.t. chemo- 
therapy has usually been given in preservative-free solu- 
tions. Our patients did not receive any preservative, and we 
therefore propose that the chemotherapeutic agents them- 
selves were directly responsible for the neurological defi- 
cits. A high local concentration of methotrexate or ara-C 
may cause a temporary conduction block in the spinal roots 
or spinal cord, which resolves as the local concentration 
falls when the drug diffuses throughout the CSF volume. 
Another possible explanation is that acute reversible 
vascular spasm caused by the i. t. chemotherapy produces a 
transient neurological deficit as a result of ischaemia. 
Bleyer et al. [3] have also reported on five patients in 
whom neurotoxicity followed the i.t. administration of 
preservative-free methotrexate, and this was associated 
with CSF methotrexate levels higher than those observed 
in patients who developed no toxicity. However, the pat- 
tern of neurotoxicity in these patients was different from 
those reported herein and it progressed over several days. 

The effect of additional i. t. chemotherapy following an 
episode of acute reversible neurological deficit is un- 
known, since neither of our patients received further treat- 
ment by that route. Ventriculohimbar perfusion has pre- 
viously been reported for treating massive overdose of i. t. 
methotrexate [14]. It would be difficult to advocate this 
treatment in the event of the complication reported herein, 
but i. t. lavage with normal saline may be helpful in rapidly 
reducing the concentration of drug in the CSF. 
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