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CNS Complications in Childhood Cancer

Yoo Jin Jeong, M.D., Yeon Kyong Seo, M.D., Heung Sik Kim, M.D.
Jun Sik Kim, M.D. and Hee Jung Lee, M.D."

Department of Pediatrics, Diagnostic Radiology’, School of Medicine,
Keimyung University, Taegu, Korea

Purpose: Recent advances in the methods of treating cancer in young patients have led to both an
increased frequency of CNS complications as well as prolonged life expectancy. We intend to analyze
the clinical aspects and laboratory findings of patients with CNS complications during and after
treatment.

Methods : We reviewed the medical records of 174 childhood cancer patients treated with chemo-
therapy admitted to the Dept. of Pediatrics, Keimyung University Dongsan Hospital, from January
1995 to November 2002. Among them, 15 cases with CNS complications were investigated in this
study.

Results : CNS abnormalities were found in 13 patients by CT or MRI during treatment such as
leukoencephalopathy (n=7), mineralizing microangiopathy(n=4), brain infarction(n=3), intracranial hemor-
rhage(n=1), and hypoxic ischemic encephalopathy(n=1). It was found that two patients had two or
more CNS abnormalities. Two patients who had no imaging abnormalities had convulsions, possibly
after the addition of intrathecal methotrexate. The patients with intracranial hemorrhage and brain
infarction had rapid and fatal clinical courses. The hypoxic ischemic encephalopathy following elec-
trolyte imbalance completely recovered after correction of electrolyte.

Conclusion : The CNS complications that occur during and after chemotherapy influence prognoses
significantly, and remain neurologic sequelae. Therefore early diagnosis and prophylaxis for CNS
complications and regular physical examination of patients who have recieved cancer therapy are
strongly recommended. (J Korean Pediatr Soc 2003;46:1112-1117)

Key Words : CNS complication, Chemotherapy, Leukoencephalopathy, Mineralizing microangiopathy,
Intracranial hemorrhage, Brain infarction, Hypoxic ischemic encephalopathy
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Table 1. Status of Patients and Chemotherapy

Case Aii/ Malignancy CNS abnormalities Status Interval” Chemotherapy regimen

1 4/M ALL(L1) leukoencephalopathy I1st R 2 mo(27 d) P, O, L, MP, M, TIT

2 4/F ALL(L1) leukoencephalopathy I1st R 7 mo(4 d) P, O, L, MP, M, D, TIT

3 6/M Mixed leukemia leukoencephalopathy Ist R 4 mo(38 d) P, O, L, MP, M, D, TIT

4 8/F ALL(L2) leukoencephalopathy Ist R 6 mo(16 d) P, O, L, MP, M, D, TIT

5 14/M  Mixed leukemia leukoencephalopathy 2nd R 5 yr 5 mo(21 d) P, O, L, MP, M, TIT, RT

6 4/F ALL(L1) mineralizing microangiopathy Ist R 10 mo(62 d) P, O, L, MP, M, TIT

7 8/M Lymphoma mineralizing microangiopathy Main(#9) 14 mo(24 d) C, O, P, M, ITM

8 1) 6/F ALL(L1) 1) mineralizing microangiopathy 1st R 1) 23 mo(22 d) P, O, L, MP, M, TIT

2) 7/F 2) leukoencephalopathy 2) 34 mo(64 d)

9 9'M ALL(L2) negative Ist R 3 mo(6 d) P, O, L, MP, M, D, TIT

10 4/F Mixed leukemia negative Isr R 10 mo(10 d) P, O, L, MP, M, Ara, D, TIT

11 5/M ALL(L1) 1) leukoencephalopathy 1st relapse 1) 35 mo(5 d) P, O, L, MP, M, Ara, D, TIT
2) infarction 2) 3 yr
3) mineralizing microangiopathy 3) 3 yr 1 mo(3 mo)

12 4/F AML(M1) infarction Ind 2 mo P, O, L, MP, M, TIT

13 8/F ALL(L1) infarction Ind 7 d P, O, L, MP, M, Ara, D, TIT

14 13/M  ALL(L2) hemorrhage Ind 2d P, O, L, MP, M, D, TIT

15 /M Neuloblastoma HIE Ind 5 mo T, Cis, VP, C, IF, Carb

“indicates the interval from diagnosis to onset of symptoms(from IT therapy to onset of symptoms)

Abbreviations : Ara, cytosine arabinoside; C, cyclophosphamide; Carb, carboplatinum; Cis, cisplatinum; D, daunorubicin; HIE, hy-
poxic ischemic encephalopathy; IF, ifospamide; Ind, induction chemotherapy; I'TM, intrathecal methotrexate; L, L-asparaginase; M,
methotrexate; Main, maintenance chemotherapy; MP, 6-mercaptopurine; O, oncovin; P, prednisone; R, remission; RT, radiotherapy;
T, taxol; TIT, triple IT(cytosine arabinoside, hydrocortisone, methotrexate)
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Table 2. CNS Symptom, EEG, Imaging Study, Treatment and Outcome

Case Symptom & sign EEG Imaging study Treatmet Outcome
1 mentality change  — <CT>diffuse low density in PVWM — F/U loss
motor weakness
2 convulsion unremarkable <CT>diffuse low density in PVWM — I
3 convulsion unremarkable <CT>diffuse low density in PVWM — I
4 headache focal slowing <MRI>high signal intensity in entire WM on — I
T2WI
5 motor weakness — <CT>diffuse low density in PVWM — D
dysarthria <MRI>high signal intensity in PVWM on
T2WI after 2 yr 5 mo
6 convulsion frontoparietal spike->  <CT>focal calcification in both BG->progres- valproic acid I
focal slowing sive calcification in both BG & gray—-white
matter junction site on both FL, TL, PL
after 9 mo
7 convulsion <CT>gylus like calcification in both FL,PL dilantine I
8 1) convulsion 1) diffuse background 1) <CT>calcification in both BG carbamazepine I
2) no symptom slowing 2) <CT>calcification in both BG, FL, PL, TL
2) focal slowing & diffuse low density in PVWM after 11 mo
9 convulsion — <CT, MRI> unremarkable — I
10 convulsion — <CT, MRI> unremarkable — E
11 1)dysarthria — 1) <MRI>bilat. symmetric high signal intensity 1) — E
2)convulsion involving entire cerebral & cerebellar WM, 2) support
3)convulsion pontine tract on T2WI 3) PB, dilantine,
2) <CT>hemorrhageic infarction in both FL, valproic acid
TL after 1 mo
3) <CT>multifocal calcification in both FL, TL
after 2 mo
12 mentality change — <MRI>multifocal infarction in right TL, left support E
PL & medulla oblongata
13 convulsion — <CT>infarction of right middle cerebellar pe- support E
duncle
14 mentality change — <CT>subarachnoid hemorrhage, putamen hem- support E
orrhage with brain swelling
15 dysarthria — <CT>high signal intensity on both BG, cau- — I

date nucleus head on T2WI. R/O HIE->com-
plete resolution after 5 mo

Abbreviations : BG, basal ganglia; D, deteriorated; E, expired; F/U, follow up; FL, frontal lobe; HIE, hypoxic ischemic enceph-
alopathy; I, improved; PB, phenobarbital, PL, parietal lobe; PVWM, periventricular white matter; WM, white matter; T2WI, T2

weighted imaging; TL, temporal lobe
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