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fever and if they do occur, they are due to other causes.
The favoured methods of administration are as rectal
suppositories or rectal administration using a syringe.
Reassure the parents that the drug has a sedative effect.

Both antipyretics and diazepam should be kept at home or
taken along while travelling to avoid delay in treatment and
parents should be counselled that covering the child with
warm clothing may be harmful.

Continuous prophylaxis
Sodium valproate (15 to 30 mg/kg/day in two divided doses)
or phenobarbitone (3 to 5 mg/kg/day) in a single dose. The
anticonvulsants should be continued for two years after the
last seizure or till five years of age, whichever is earlier. This
treatment should be combined with the use of antipyretics
and sponging during an episode of fever.
Continuous prophylaxis is usually not recommended as its

efficacy in the subsequent development of epilepsy has not
yet been proved. Further, sodium valproate and phenobar-
bitone may cause serious adverse reactions. Hence, it is wise
to limit the continuous use of anticonvulsants to the following
specific clinical situations:

1. Prior brain damage or developmental anomalies such as
cerebral palsy, in which the risk of epilepsy is increased.

Cancer in children
L. S. ARYA

INTRODUCTION
Cancer is not as common in children as in adults, but next to
infection and malnutrition it is the major cause of death in
Indian children. Since recent efforts are being directed
towards controlling infection and malnutrition, deaths due
to cancer are becoming more apparent and people are
becoming more concerned about this problem. In India
accurate figures for the incidence of cancer in children are
not available due to the absence of population-based cancer
registries. However, I would estimate that approximately
35 000 to 40 000 children develop cancer each year and all
would die if left untreated. Because of major advances in
diagnosis, the development of a rational use of combination
chemotherapy and improved supportive care, the cure rate
in childhood cancer has increased substantially and over 50%
of all childhood cancers are now curable. In some such as
Hodgkin's disease and Wilms' tumour, the cure rate has gone
upt090%.

TYPES OF CHILDHOOD CANCER
Acute leukaemia is the most common childhood malignancy
accounting for about one-third of all childhood cancers. The
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2. Recurrence of seizures more than four times a year in a
child less than 5 years of age.

3. Children of anxious parents, after explaining to them the
risks and benefits of the treatment.

4. Children prone to prolonged seizures.
5. Children living in remote areas where medical help is not
available.

When starting the child on continuous prophylaxis it is
advisable to watch for the common side-effects of the drugs.
These are hyperactivity, aggressiveness and sleep distur-
bances with the use of phenobarbitone and hepatotoxicity (in
children below the age of 2 years) with sodium valproate.

IMMUNIZATION IN A CHILD WITH FEBRILE
SEIZURES
Febrile fits are not a contraindication to immunization. In a
child so prone, diazepam should be started prophylactically
one day before and continued for two days after the day of
vaccination and any febrile episode treated promptly.

CONCLUSION
Using simple principles of prevention and treatment most
febrile seizures can be easily managed without an adverse
outcome.

second commonest are brain tumours (18%), followed by
lymphomas (both Hodgkin's and non-Hodgkin's; 14%),
Wilms' tumour (7%), neuroblastoma (7%), soft tissue
sarcomas (6%), bone tumours (4%), eye tumours (3%) and
other rarer malignancies (8%). Most of these occur below
the age of eight years. The majority of cases of acute
lymphoblastic leukaemia, neuroblastoma, Wilms' tumour,
retinoblastoma and primary liver cancer occur below the age
of 5 years. Hodgkin's disease, non-Hodgkin's lymphoma and
bone tumours occur more frequently in those above 10years.
In both childhood and adolescence, boys are affected more
often than girls.

WHAT CAUSES CHILDHOOD CANCER?
This is one of the first questions that parents ask when their
child is diagnosed. They want to know whether something
that they have or have not done could have led to the
development of the malignancy. In general, parents can be
reassured that they could not have prevented the cancer. In
the majority of childhood cancers it is not possible to identify
any specific reason which could be considered to be the cause
of cancer. Irradiation received by pregnant women during
the early stages of pregnancy slightly increases the risk
of their offspring developing leukaemia. Although a variety
of possible predisposing or contributing causes have been
implicated, including environmental and genetic factors,
viruses, chemical carcinogens and immunodeficiency states,
there are few definite causative agents.
The second question that parents ask is: What is the chance

of our other children developing cancer? Again, they can be
reassured that for the majority of cancers there is no
increased risk to their other children and regular screening
is not necessary. Cancer is not an infectious disease.
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LEUKAEMIA
Leukaemia, the most common cancer in children, is a cancer
arising from precursors of white blood cells. There are two
main subtypes in leukaemia: acute lymphoblastic leukaemia
(ALL) and acute myeloid leukaemia (AML). A small
number of cases of chronic myeloid leukaemia (CML) may
occur in children.
ALL is the commonest childhood malignancy which has a

peak incidence between 2 and 6 years of age. The clinical
features of acute leukaemia are those of bone marrow failure
and of the accumulation of malignant cells in various parts
of the body. A child suffering from ALL may present with
symptoms within a few days to a few weeks or in some cases
even 3 to 4 months. Children present with anaemia, fever,
fatigue, skin bruising, bleeding from various sites and bone
pain. A physical examination usually reveals pallor, fever,
petechiae, bone tenderness and enlargement of the lymph
nodes, liver and spleen (Fig. 1).
A blood count normally arouses suspicion of the presence

of leukaemia but the diagnosis is usually made by detecting
blast cells in the peripheral blood. However, confirmation by
bone marrow examination is necessary. This shows the
characteristic morphology of the blast cells with suppression
of normal elements of bone marrow. Cytochemical staining
must be done to distinguish between ALL and AML.
Immunophenotyping and cytogenetic studies are performed
for better characterization. A lumbar puncture is performed
and the CSF is examined by cytocentrifugation to rule out
infiltration of leukaemic cells in the central nervous system.
This is diagnosed by the presence of more than 5 white blood
cells per cmm and blast cells on the smear. A chest X-ray
should be done to look for mediastinal or hilar lymph node
enlargement. This indicates T-cell leukaemia. Some of the
diseases that mimic acute leukaemia are juvenile rheumatoid
arthritis, infectious mononucleosis, idiopathic thrombo-
cytopenic purpura, hypoplastic anaemia, acute infectious
lymphocytosis and certain viral illnesses (e.g. cytomegalo-
virus).

Treatment
This is with intensive combination chemotherapy. Most ALL
treatment regimens divide therapy into different treatment
phases. Induction therapy, a consolidation phase along with

.
FIG I. Hepatosplenomegaly and lymphadenopathy in a child
with acute lymphoblastic leukaemia
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central nervous system prophylaxis and maintenance
therapy. The aim of the induction phase is to induce remis-
sion. Usuall y 3 or 4 drugs-including vincristine, adriamycin,
L-asparaginase and prednisolone-are given for 4 weeks.
This is followed by the consolidation phase which involves
the use of cyclophosphamide, cytosine arabinoside,
intrathecal methotrexate and cranial irradiation. Maintenance
therapy with oral 6-mercaptopurine and methotrexate is
continued for 24 to 30 months. With timely and adequate
treatment 60% to 70% of children with ALL are cured.

BRAIN TUMOURS
These are the most common solid turn ours in children and
the second most common malignancy. Two-thirds of these
neoplasms are infratentorial and the rest are supratentorial
in location. The common ones are medulloblastoma, astro-
cytoma and brainstem glioma. Computerized tomographic
scan and magnetic resonance imaging are non-invasive
techniques to diagnose brain tumours. Symptoms vary
.widely depending upon the location, size and growth rate of
the tumour. These include headache, vomiting, behavioural
problems, personality changes, visual problems (blurred
or double), an inability to walk properly and sometimes
convulsions.

Treatment
It usually involves surgery and radiotherapy, but more
recently intensive chemotherapy has been added for some
types of tumours and the initial results suggest that survival
rates can be improved.

HODGKIN'S DISEASE
Hodgkin's disease is characterized by progressive painless
enlargement of lymph nodes in various regions of the body.
It is rarely seen in children under 3 years of age. Eighty per
cent of children with Hodgkin's disease present with cervical
lymphadenopathy (Fig. 2) and 30% to 40% also have
mediastinal involvement at the time of diagnosis. Important
'B' symptoms include fever above 38°C, weight loss of more
than 10% of body weight and night sweats. If the history
and physical examination suggest Hodgkin's disease, a chest
X-ray is taken to determine whether there is a mediastinal

FIG 2. Cervical lymphadenopathy in a child with -Hodgkin's
disease
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mass. The diagnosis is made by histological examination of
an excised, enlarged and accessible lymph node.

Treatment
The management of Hodgkin's disease is one of the great
success stories of cancer both in children and in adults. Over
90% of children who have this disease, particularly in its
early stages, can now be cured by chemotherapy alone. This
usually consists of 6 to 8 cycles of MOPP (mustine hydro-
chloride, oncovin, prednisolone and procarbazine)
chemotherapy. A small percentage of children with localized
disease can be cured by radiotherapy.

WILMS' TUMOUR
This is also known as nephroblastoma. It is a cancer of the
kidney and one of the commonest abdominal cancers in
children. The mean age at diagnosis is 3 years with the
maximum incidence between 1 and 5 years. The first sign is
usually a lump in the abdomen, often first noticed by the
mother. Wilms' tumour is usually treated first by removing
the tumour and then giving radiotherapy and finally
chemotherapy. The response to chemoradiotherapy is satis-
factory. The prognosis is good with cure being achieved in
up to 80% to 90% of patients.

RHABDOMYOSARCOMA
This is the commonest soft tissue cancer of childhood
accounting for 5% of all childhood malignancies. It is more
common in children under 5 years of age. It may arise in any
part of the body where striated muscle is found. Thus it
occurs mainly in the limb muscles but may also be found in
the eye sockets (Fig. 3), the neck and the pelvis. Treatment
usually involves surgery, radiotherapy and chemotherapy.

BONE TUMOURS
Osteogenic sarcoma and Ewing's sarcoma are the two major
types of bone tumours in children. The typical presentation
is with pain, swelling, a lump or a limp. A definitive diagnosis
can be made by tissue biopsy but a plain radiograph of the
affected bone often shows the characteristic appearance of
osteogenic sarcoma and Ewing's sarcoma (Fig. 4). The major
advance in the management of bone tumours has been the
increasing use of conservative surgery. The addition of
combination chemotherapy (to which Ewing's sarcoma is
sensitive) to surgery and radiotherapy has dramatically
improved the long-term survival of these children.

'FIG 3. Rhabdomyosarcoma in the left orbital region
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NEUROBLASTOMA
This is a tumour of the nerve cells of the autonomic nervous
system which are located mostly in a chain running along a
line in the back of the abdomen and chest. Most of the
tumours occur in the abdomen but caq also arise in the pelvis,
chest and neck. Three-fourths of the cases are diagnosed by
the age of 4. It usually presents as a lump and the treatment
involves surgical removal of as much of the tumour as possible,
followed by chemotherapy with or without radiotherapy.
Unfortunately, children with neuroblastoma, unlike those
with other cancers, have benefited little from chemotherapy.

RETINOBLASTOMA
This is a cancer of the retinal cells and usually affects babies
and toddlers. Ninety per cent of cases are diagnosed by the
age of 3 years and 98% by 5 years. Often a child is brought to
the doctor after the mother has noticed a large whitish pupil
(eat's eye reflex). The eye may be red and painful. Many
times children are brought at a late stage with marked
proptosis (Fig. 5). In some cases of retinoblastoma, surgery
is necessary to remove the diseased eye. This is often
followed by radiotherapy. Most of the cases may be treated
with radiotherapy alone. Chemotherapy is used for advanced
cases. The prospects for long survival are very good,
especially if the disease is treated at an early stage.

FIG 4. X-ray appearance of an Ewing's sarcoma in the distal
humerus of a 3-year-old boy
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FIG Sa. An advanced retinoblastoma of the right eye

TREATMENT OF A CHILD WITH CANCER
Twenty-five years ago little could be done for most children
with cancer. There have been major advances in the treat-
ment of childhood cancer in the past two decades. Today the
aim of treatment is cure. At least 50% of the cancers in
children are curable if the diagnostic and therapeutic
techniques, available today, are instituted promptly. There
are four main modalities of treatment: chemotherapy,
surgery, radiotherapy and bone marrow transplantation.
Chemotherapy, at present, is an essential aspect of cancer

management. In certain cancers chemotherapy alone can
cure the disease while in others it is complementary to
surgery and radiotherapy. The medical treatment of cancer
has been much more successful in children than in adults.
ALL in children, for instance, is curable in 60% of cases
with chemotherapy alone. Many other cancers which occur
predominantly in children such as Wilms' tumour, lymphoma,
neuroblastoma, Ewing's sarcoma and rhabdomyosarcoma
can be largely cured using chemotherapy alone or with a
combination of chemotherapy, surgery and/or radiotherapy.
In some forms of cancer such as Hodgkin's disease and
Wilms' tumour very high cure rates of 80% to 90% have been
achieved. For other types such as neuroblastoma and AML,
the situation is improving.
The successful treatment of childhood cancer depends

largely on early diagnosis and prompt treatment. Children
suspected to have cancer should be referred to the nearest
specialized centre for diagnosis, evaluation and initiation of
therapy. It must be recognized that the initial work up and
formulation of a treatment plan are crucial for achieving
success. These can best be provided by a team of experts who
are accustomed to working together. This team should
include a paediatric oncologist, paediatric surgeon, radio-
therapist, pathologist, haematologist, nurse as well as
paramedical personnel.
Once the diagnosis is suspected by the primary physician

or paediatrician and a decision taken to refer the patient
to a specialized centre, it should be left to that centre to
confirm the diagnosis and institute further management of
the patient.

79

FIG 5b. The same tumour after 3 courses of chemotherapy

Unfortunately, cancer in children is a hospital-oriented
disease and the family doctor has little role to play in treat-
ment. However, the family physician or a paediatrician has a
very important role in diagnosis by suspecting the disease
early and referring the patient to a specialized centre where
proper facilities for confirmation of the diagnosis and
instituting management are available. It must be emphasized
that the best results are achieved by prolonged treatment for
12 to 30 months. Thus compliance to the treatment schedule
is important and efforts should be made to educate parents
regarding the nature of the disease, the importance of
prolonged treatment, the risk of stopping treatment and the
prevention of infection.

CONCLUSION
The reasons for failure to achieve potential cure rates are late
detection, wrong diagnosis and inappropriate treatment.
It is important to determine the causes for poor results and

to plan optimal strategies for improving the cure rate in
developing countries. One of the causes is that people are not
aware of the fact that cancer, particularly in children, is a
potentially curable disease. They should never lose hope and
should cooperate in the total management of their child.
Poor health education, unhygienic living conditions, poor
supportive care, and the cultural, educational and socio-
economic problems of developing countries complicate the
management problem. Radio and television should be used
extensively to spread the message that childhood cancer is
curable. Although chemotherapy is the single most effective
treatment in the majority of childhood cancers, it is expen-
sive. For the treatment of a case of ALL, the cost of drugs
alone is approximately Rs 40000 to 50000. At times the
drugs are not available in the market and this adds to the
misery of the parents. I would urge that financial support be
provided to these children by the Government as well as by
philanthropic organizations. There are strong reasons for
supporting children suffering from cancer since the majoritj
can be fully cured and live a purposeful and productive life.


