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Abstract 
  From 1365 to 1382, 205 cases of Acute lymphoblastic leukemia (ALL) were refered to our Center. 
160 cases achived complete remission and entered our clinical trial of CNS relapse which were under 
consideration. The patients included 98 men and 62 women with an average age of 32 years (range 4-
61 years). 160 of 205 cases had complete remission with a rate about 78%.The latter group was entered 
into our clinical trial. The patients were followed for 30 months after starting maintenance therapy. All 
patients underwent CNS prophelaxy by CNS Irradiation with 14 GY and Intratechal Methotrexate in-
jection for 6 weeks. 24 cases had relapsed. The age of CNS relapsed patients were between 9 to 58 
years (Mean 31y). Patient Sex: 11 male of 91, 13 female of 69.  
Results: 1 case showed CNS relapse after 4 months of starting maitenance therapy. 19 cases relapsed in 
the duration of 6-18 months after starting maintenance therapy. 2 cases relapsed within 24 & 28 months 
after starting maintenance therapy. The Statistic analysis are summarized as follows:  
1-CNS relapse of ALLin the Females are more than Males (p=0.001). 
2-CNS relapse of ALL in the age groupe older than 12 years were higher. 
3-CNS relapse of ALL in those patients with bone marrow failure in responding to first period of 
treatment were higher (p=0.002). 
4-CNS relapse of ALL in those patients with Leukocytosis more than 40.000/ul were higher (p=0.003). 
5-The first Symptom of CNS relapse was severe headache (100%). 
6-CNS relapse of ALL were in 18 months period of strating maintenance therapy. 
7-CNS relapse of ALL in those patients with Type II ALL were more than Type I, with a rate of 18.7 % 
and 4.7% respectively. 
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Introduction 
  Acute lymphoblastic leukemia (ALL) is the 
most frequent neoplastic disease in childhood 
and accounts for about 20 percent of acute leu-
kemias in adults(1).An early peak of ALL inci-
dence occurs at the age of 3 to 4 years and 
about one-fourth of patients are aged 15 years 
or more. ALL is relatively infrequent in 
younger adults, but the incidence seems to in-
crease in adults aged over 40 to 50 (1,2).The me-
dian age of patients in most reports of therapy 
of adults ALL ranges from 25 to 37 years. Al-
though a small percentage of cases are associ-
ated with inherited genetic syndromes, the 
cause of ALL remains largely unknown.(3) Sev-
enty-five to 80% of patients with ALL attain 

remission and survive free of leukemia recur-
rence at least 5 years from diagnosis with cur-
rent treatments that incorporate systemic ther-
apy (e.g., combination chemotherapy) and spe-
cific central nervous system (CNS) preventive 
therapy (i.e., intrathecal chemotherapy with or 
without cranial irradiation).(4,5)  
 
Morphology 
  Morphologic classification of ALL is ofen 
based upon the French-American-British (FAB) 
system. According to this system(6,7). 
▪ L1 lymphoblasts are small cells with scant cy-
toplasm, condensed nuclear chromatin, and in-
distinct nucleoli. Most cases (85 to 89 percent) 
of ALL in children are classified as FAB L1.(7) 
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▪ L2 lymphoblasts are larger cells with a mod-
erate amount of cytoplasm, dispersed chroma-
tin, and multiple nucleoli. In some studies, L2 
has been associated with worse prognosis than 
has L1. Most patients are adult and 11 to 14 
percent of cases of ALL in children are classi-
fied as FAB L2.(7) 
▪ L3 lymphoblasts have deep cytoplasmic baso-
philia with prominent cytoplasmic vacuolation. 
L3 morphology correlates with a more guarded 
prognosis. The L3 cell usually has mature B-
cell characteristics and is ofen treated using 
drugs effective for highly aggressive B-cell 
lymphoma variants. Most  patients are adult and 
less than one percent of cases of ALL in chil-
dren are classified as FAB L3.(7,8) 
The aims of modern ALL treatment regimens 
are: 
  Rapid restoration of bone marrow function, 
using multiple chemotherapy drugs at accept-
able toxicities, in order to prevent the emer-
gence of resistant subclones. 
▪ Use of adequate prophylactic treatment of 
sanctuary sites such as the central nervous sys-
tem (CNS), since CNS relapse is associated 
with a poor prognosis.(4,9) 
▪ Postremission consolidation therapies to 
eliminate minimal (undetectable) residual dis-
ease. Postremission therapy has traditionally 
been categorized as intensification or consolida-
tion treatment, and prolonged maintenance.(8,9) 
 
CNS Status at Diagnosis  
  CNS status at diagnosis has prognostic signifi-
cance.7 Patients who have a nontraumatic diag-
nostic lumbar puncture may be placed into 3 
categories according to their CNS status: (10,11) 
 
- CNS1: CSF<5 WBC/µL with cytospin nega-
tive for blasts. 
- CNS2: CSF<5 WBC/µL with cytospin posi-
tive for blasts. 
- CNS3: CSF≥5 WBC/µL with cytospin posi-
tive for blasts. 
Patients with ALL who present CNS disease at 
diagnosis (i.e., CNS3) are at higher risk for 
treatment failure (both within the CNS and sys-
temically) compared to patients not meeting the 
criteria for CNS disease at diagnosis. Patients 
with small numbers of leukemic cells in the 
cerebrospinal fluid below those required for a 
diagnosis of CNS disease (i.e., CNS2) may be 

at increased risk of CNS relapse.(12,13) In pa-
tients with neurologic infiltration with ALL, an 
important benefit of aggressive treatment is the 
potential for long-term survival. In these pa-
tients, however, the late complications of radia-
tion treatment can be profound and debilitat-
ing.(14,15) 
 
Patients and method 
  205 patients with acute lymphoblastic leuke-
mia (ALL) who attended the Saied-al Shohada 
medical center (Esfahan University of Medical 
Sienses) between Septamber1986 and March, 
2003 were treated for induction therapy. 160 
cases responsed and achieved complete remis-
sion and entered to our study which evaluated 
for CNS relapse of ALL. 
  ALL was diagnosed with peripheral blood 
smear (PBS) and bone marrow smear (BM) his-
tologic examination.In 87 cases the diagnosis 
was confirmed by Flowcytometry and in 38 
cases by cytochemical staining. The patients in-
cluded 98 men and 62 women with a mean age 
of 31 years (range 5-61 years). The type of 
ALL included 31 type I, 107 type II, and 32 
type III (FAB classification). After starting two 
or three courses induction therapy all patients 
(after achieved remission) underwent lumbar 
puncture (LP) and cerebrospinal fluid cytologic 
examination with gemsa staining. There are dif-
ferent opinions as to when the first lumbar 
puncture should be done. One procedure is to 
delay the examination until remission is 
achieved, in order to avoid seeding of the CNS 
by circulating leukemia blast cells from the pe-
ripheral blood.(11) After the final consolidation 
therapy,all patients underwent another lumbar 
Puncture and cytologic examination on cerebro-
spinal fluid to exclude CNS involvement. CNS 
prophelaxia with 6 courses of intrathecal injec-
tion of Methotrexate (10 mg/m) with CNS ra-
diotherapy were performed. LP was repeated 
every three month, and when the patients had 
headache or any symptom or sign of CNS. We 
investigated the associations between CNS re-
lapse in ALL in complete remission and the 
types of ALL within significant reductions in 
risk of CNS relapse were observed for patients. 
 
Results 
  205 patients with acute lymphoblastic leuke-
mia (ALL) were treated with chemotherapy.45 



Central Nervous System Relapse in Acute Lymphoblastic Leukemia  

IJHOBMT vol.2, No.5; 2005/   17 
 

of them did not respond to treatment and no 
achieved complete remission and the rest pa-
tients (160 of 205) cases had complete remis-
sion with percentage of about 78%. The latter 
group (160 patients) were entered into our 
clinical trial and followed for exclution or con-
firmation of initial CNS relapse. Among 160 
consecutive patients monitored during first 
complete remission, central nervous system 
leukemia developed in 24 cases (15%). In One 
patient CNS involvement was detected after 
four months of starting maintenance therapy. 19 
cases were detected to have CNS relapse in the 
duration of 6-18 months after starting mainte-
nance therapy. 4 cases relapsed in the duration 
of 24–28 months after maintenance therapy. 
The patients were followed for 30 months after 
starting maintenance therapy. 
  18 of 24 CNS relapsed patients showed bone 
marrow relapse following detection of CNS re-
lapse.  
  CNS relapse acording to type of ALL: In Type 
II ALL 20 0f 107 (18, 7%), in type I ALL one 
of 21 (4.7 %), and in type III 3 of 32 (9.4 %) re-
lapsed. 
  The Statistical analysis are summarized as fol-
lows:  
1-CNS relapse of ALL in Females was 13 cases 
of 6 cases (18 %) and in Males 11 cases of 91 
(12%). (p=0.003) 
2-CNS relapse of ALL in older than 18 year 
group was higher (p=0.001). 
3-CNS relapse of ALL in patients with bone 
marrow failure in response to first period of 
treatment was higher. (p=0.001) 
4-CNS relapse of ALL in those patients with 
Leukocytosis more than 40.000 /ul was higher. 
(p=0.001) 
5-The first Symptom of CNS relapse was se-
vere refractory headache with the rate of 100%. 
6-CNS relapse of ALL in the 18 month period 
of strarting maintenance therapy was higher 
with a rate of 19 of 24 (79%). 
 
Discussion 
  To identify patients with acute lymphoblastic 
leukemia at risk for the development of central 
nervous system involvement, we performed pe-
riodic cerebrospinal fluid examination of pa-
tients in remission. Among 160 consecutive pa-
tients monitored during first complete remis-
sion, central nervous system leukemia devel-

oped in 24 cases (15%). CNS relapse of ALL in 
the females was more than Males (p=0.003). 
Acording to Ching-Hon Pui,s study (17) there 
were no significant differences in CNS relapse 
rate between the two sexes. In other studies, 
girls clearly faired better than boys on treatment 
and achieved remission(18,19), but nothing was 
mantioned about the rate of CNS relapse in 
both sexes. 
  CNS relapse of ALL in patients with bone 
marrow failure in response to first period of in-
duction treatment, and in those patients with 
Leukocytosis more than 40.000 /ul, was higher. 
Factors at diagnosis associated with the subse-
quent development of central nervous system 
leukemia were elevated leukocyte count, ele-
vated serum lactate dehydrogenase, extrame-
dullary infiltration including splenomegaly and 
hepatomegaly.(10,18) The most important risk 
factors for CNS relapse were ALL; type II ALL 
more than type I ALL (18.7 %. 4.7%) respec-
tively. 
  The effect and different treatment as a CNS 
prophelaxy with injection of intrathecal Meth-
otrexate and Methotrexate plus cranial radio-
therapy still require further evaluation to deter-
mine which treatments are damaging, how se-
vere the long-term effects are, and which sub-
groups of children and adolescent patients are 
most affected. Recent nonrandomized compari-
sons of patients receiving chemotherapy regi-
mens plus X- ray therapy with patients receiv-
ing chemotherapy alone, and with healthy con-
trols. indicate that X- ray therapy causes learn-
ing problems(15,17,18,19) .One retrospective com-
parison of children from a randomized trial of 
X ray therapy versus intermediate-dose IV 
Methotrexate showed poorer long- term psy-
chosocial functioning with X- ray therapy.(14,15) 
  We find that male patients continue to be at 
higher risk for hematologic, but not extrame-
dullary. Relapse compared to the probablitity of 
these events in female patients. The CNS re-
lapse rate in female and male patients was 
17.7%, 13.2% respectively. Although in male 
ALL patients testicular relapse was high in the 
early treatment and is not negible in such pa-
tients.  
  In conclusion, central nervous system leuke-
mia developed in 15% of cases. Use of ade-
quate prophylactic treatment of sanctuary sites 
such as the central nervous system (CNS), since 
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CNS relapse is associated with a poor progno-
sis. The Periodic LP examination of the cere-
brospinal fluid (CSF) and cytologic examina-
tion on cerebrospinal fluid is an essential diag-
notic procedure in ALL to exclude or confirm 
CNS relapse. X ray therapy (for CNS prophe-
laxy) can be replaced by long–term intrathecal 
therapy without detriment to event-free survival 
(EFS) or overall survival for CNS prophelaxy 
for children and adolescent patients with ALL. 
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