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Abstract
Background: Globally 85% of Paediatrics Cancer is reported in developing world. In India nearly 45,000 new paediatrics cancer 
cases are reported every year which contributed less than 5% of all the cancer cases (1) Riberto 5-year survival rate reported is only 
10%, Globally more than 0.2 million cases are diagnosed every year. In developed world 5-year survival rate is quite high about 95% 
(2) Steller Average incidence of 75 to 150 Paediatrics cancer per million children, Average incidence in India is higher as compared 
to western population.

Material and Method: Our center is the State Cancer Institute, Indira Gandhi Institute of Medical Science, Patna which caters 
approximately million population of Bihar. All the pediatric patients 0–14-year male registered under HBCR program in Department 
of Radiation Oncology.

Result: Total 1978 childhood cancer was reported in our study. In which 357(68.3%) were male children and 627 (32.48%) where 
female children 0-19 years age groups common age group was 5 to 19 years 1058(78.31%) cases reported with this age group while 
293 cases were reported in 0-4 years in male children which in girl children most cancer age group was 10-19 years in which 358 
(57.09%) patients were reported.
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Introduction

Globally 85% of Paediatrics Cancer is reported in developing 
world. In India nearly 45,000 new paediatrics cancer cases are 
reported every year which contributed less than 5% of all the 
cancer cases [1]. Riberto 5-year survival rate reported is only 10%, 
Globally more than 0.2 million cases are diagnosed every year. 
In developed world 5-year survival rate is quite high about 95% 
[2]. Steller Average incidence of 75 to 150 Paediatrics cancer per 

million children, Average incidence in India is higher as compared 
to western population [3,4]. In according to recent report of India 
National Cancer Registry Programme the proportion of childhood 
cancer (0-19 years) was found to range from 1%-4.9% relative of 
cancers of all ages [5]. NCRP 2021. Highest age adjusted incidence 
rate of 203.1 per million in boys and 125.4 per million in girls 
reported by Delhi PBCR. Incidence of childhood cancer is increasing 
worldwide, higher incidence and mortality reported in developing 
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countries as compare to developed countries [6] to of five sites 
of childhood cancer are Leukemia, lymphoma, central nervous 
system (CNS), Kidney and liver both shown higher incidences in 
males than in females [7,8].

Material and Method

Our center is the State Cancer Institute, Indira Gandhi Institute 
of Medical Science, Patna which caters approximately million 
population of Bihar. All the pediatric patients 0–14-year male 
registered under HBCR program in Department of Radiation 
Oncology. All the cancer were divided according to the disease 
hematolymphoid, in which all type of leukemia, lymphoma 
and including burettes lymphoma included other tumor solid 
malignancies cancers. Wilms tumor, bone tumor, Sarcoma 
Retinoblastoma, liver cancers, CNS tumor, Head and neck tumor.

Results

Records of children who had cancer and were treated our 
institution, inclusive, were reviewed retrospectively. Information 
recorded for each patient included age, gender, diagnostic 
procedures, extent of disease, treatment methods, and histological 
types. Total 1978 childhood cancer was reported in our study. In 
which 357(68.3%) were male children and 627 (32.48%) where 
female children 0-19 years age groups common age group was 
5 to 19 years 1058(78.31%) cases reported with this age group 
while 293 cases were reported in 0-4 years in male children which 
in girl children most cancer age group was 10-19 years in which 
358 (57.09%) patients were reported. 5-09 years age group least 
cases were reported about 16.9% in female children group. Most 
common malignancy registered was Non-Hodgkin’s Lymphoma in 
which 225 cases were registered in which 167 boys and 58 were 
girls. Male: Female ratio was 2.8. Median age of diagnosis was 12 
years, 2nd most common cancer was Acute lymphatic Leukemia 
in which 205 case were registered. 157 were males and 49 were 
females. M:F ratio was 3.2. Median age of analysis was 9 years. 3rd 
most common malignancy was Hodgkin’s lymphoma in which 131 
were males and 20 were females. Median age of diagnosis was 10 
years. With the most common cancer was within tumor in which 
126 cases were registered. 82 were males and 44 were females, 
male: female ratio was 1.8, median age of diagnosed was 3 years. 
other cancer was CML in which median age was 16 years. 22 patient 
of Carcinoma Liver were registered 6 cases of Hepatoblastoma, 
Hepatic carcinoma. 17 patient of carcinoma stomach were reported 
with common histopathology of neuroendocrine tumors and 

signet cell gastric carcinoma, 18 patients of Carcinoma Lungs were 
registered common pathology was adenocarcinoma. 34 patients of 
head and neck cancer were registered 25 patients of squamous cell 
carcinoma.

Breast cancer in this age group is still very rare; it is possible 
for a teenager to develop breast cancer. There were 12-year girl, 
17-year girl and 18-year girl who were treated for Breast cancer 
our institution. One patient received adjuvant chemotherapy, one 
patient moves for another hospital and one patient our institution 
advised treatment but not accepted. Colorectal carcinoma is 
extremely rare in children. There were 12-year Boy, 14-year 
boy and 13-year girl who were treated for colorectal carcinoma. 
Predominant histological type was mucinous, adenocarcinoma. 
One patient received chemotherapy and two patients take 
treatment planned outside our institution. Cervical cancer is the 
most common female malignant tumor in upper age group but rare 
in younger group. There were two 17-year girl treated for cervical 
cancer our institution. One patient received radiotherapy and one 
patient received chemotherapy.

Diagnosis Female Male Total
Non-hodgkin lymphoma 58 167 225
All 50 169 210
Hodgkin lymphoma 20 131 151
Acute leukemia 25 59 84
Chronic myeloid leukemia 30 64 94
Lymphoma 8 34 42
Acute myeloid leukemia 43 88 131
Multiple myeloma 2 12 14
Burkitt cell leukemia 2 4 6
Total 238 728 957

Table 1: Haematolymphoid malignancies.

Boys Girls
Age Group N % N %
00-04 293 21.68% 163 25.99%
05--09 331 24.50% 106 16.90%
10--14 332 24.57% 172 27.43%
15--19 395 29.23% 186 29.66%
Total 1351(68%) 100% 627 100%
 Table 2: Differentiation of Boys and Girls according to various 

age group.
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Religion Female Male Total

Christian - 1 1

Hindu 526 1203 1729
Muslim 100 147 247
Parsi 1 - 1
Total 627 1351 1978

 Table 3: Distribution of Male and Females according to their 
Religion.

Figure 1: Male and Female distribution religion wise.

Education Total
College and above 33
Illiterate 337
Literate 147
Middle 280
Not applicable (for children below 5 years) 456
Primary 491
Secondary 165
Technical-after matric 38
Unknown 31
Total 1978

 Table 4: Distribution according to their Educational Qualification.

Figure 2: Distribution of Male and Female District wise.

Diagnosis Total 
Cases Girls Boys Boys to Girl 

Ratio
Median Age 

(Years)

Non-Hodgkin Lymphoma 225 58 167 2.8 12

Acute Lymphatic  
Leukaemia

205 49 157 3.2 9

Hodgkin Lymphoma 151 20 131 6.5 10
Chronic Myeloid  
Leukaemia

94 30 64 2.1 16

Acute Leukaemia 84 25 59 2.3 11
Acute Myeloid Leukaemia 83 28 55 1.9 11
Lymphoma 42 8 34 4.2 9
Burkitt cell Leukaemia 6 2 4 2 5

Table 5: Distribution of Childhood Cancer according to Hematolymphoid malignancies.
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Figure 3: Childhood cancer according to hematolymphoid 
malignancies.

Morphology Stomach No. of Patients
Signet Ring Cell Carcinoma 2
Mucinous Adenocarcinoma 2
Gastric Signet ring Cell Carcinoma 3
Gastric Adenocarcinoma 3
Neuroendocrine Carcinoma 4
Adenocarcinoma 3
Total 17

 Table 6: Morphology Stomach (0-19) = 17 Patient.

Morphology Lung No. of Patients
Non-Small Cell Carcinoma 3
Adenocarcinoma 8
Small Cell Carcinoma 4
Mucinous Adenocarcinoma 1
Papillary Adenocarcinoma 1
Bronchio-alveolar adenocarcinoma 1
Total 18

Table 7: Morphology Lung (0-19) = 18 Patient.

Morphology Head and Neck No. of Patients
Squamouse Cell Carcinoma 25

Nasopharyngeal tumor 1
Esthesioneuroblastoma 1
Rhabdomysarcoma 3
Papillary Carcinoma 2
Salivary gland carcinomas 2
Total 34

Table 8: Morphology Head and neck (0-19) = 34 Patient.

Morphology Liver No. of Patients
Hepatoblastoma 6
Infantile Choriocarcinoma 1
Hepatocellurcarcinoma 7
Hepatic carcinoma 8
Total 22

 Table 9: Morphology Liver (0-19) = 22 Patient.

Diagnosis (Brain ICD-10: 
C71C72) Female Male Total

Glioblastoma 11 38 49
Astrocytoma 1 14 15
CNS 2 1 3
Medulloblastoma - 8 8
Glioma, malignant 1 6 7
Astroblastoma - 4 4
Glioblastoma multiforme 3 1 4
Ependymoma - 3 3
Oligoastrocytoma - 3 3
Total 18 78 96

Table 10: Diagnosis of Brain.

Diagnosis (Kidney ICD-10: 
C64) Female Male Total

Wilms tumor 44 82 126
Neuroblastoma 8 13 21
Nephroblastoma 2 5 7
Transitional cell carcinoma 2 2 4
Total 56 102 158

Table 11: Diagnosis of Kidney.

Diagnosis (Soft tissue sarcoma) Female Male Total
Sarcoma 18 43 61
Rhabdomyosarcoma 10 14 24
Round cell sarcoma 2 5 7
Soft tissue sarcoma 5 1 6
Rhabdoid sarcoma 1 2 3
Spindle cell sarcoma 1 2 3
Total 37 67 104

Table 12: Diagnosis of Soft tissue Sarcoma. 
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Diagnosis (Bone ICD-10: 
C40-41, C47, C49) Female Male Total

OSTEOSARCOMA 31 39 70
EWING SARCOMA 19 32 51
Total 50 71 121

 Table 13: Diagnosis of Bone.

Diagnosis (Testis ICD-10: 
C62) Female Male Total

GERM CELL TUMOR 8 6 14
DYSGERMINOMA 3 - 3
SEMINOMA - 3 3
Total 11 9 20

Table 14: Diagnosis of Testis. 

Figure 4: Distribution according to Educational Qualification.

Diagnosis Total
Cases

Girls Boys
Boys to 

Girls
Ratio

Median
Age 

(years)
Non-Hodgkin 
Lymphoma

225 58 167 2.8 12

ALL 205 49 157 3.2 9

Hodgkin  
Lymphoma

151 20 131 6.5 10

Chronic  
Myeloid  
Leukaemia

94 30 64 2.1 16

Acute  
Leukaemia

84 25 59 2.3 11

Acute Myeloid 
Leukaemia

83 28 55 1.9 11

Lymphoma 42 8 34 4.2 9

Burkitt Cell 
Leukaemia

6 2 4 2 5

ALL = Acute 
lymphoblastic 
leukaemia

Table 15: Distribution of childhood haematolymphoid  
malignancies.

Figure 5: Religion wise male and female data.

Figure 6: Rare Cancer of Childhood.
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Leukemia

In our study Acute Lymphoblastic Leukemia (ALL) was the 
2nd commonest malignancy. Male: Female ratio was 2.8:1, median 
age of representation was 4 years. Acute lymphoblastic Leukemia 
referred in 83 cases in which Male: Female ratio was 1.9:1, Median 
age of representation was 11 years. 

Lymphoma

Non-Hodgkin’s lymphoma

In our study it was the most common cancer in childhood cancer, 
Male: Female ratio was 2.8:1 and median age of presentation was 
12 years.

Hodgkin’s lymphoma

In our study total case reported were 151. Male: Female ratio 
was 6.5:1, Median age of presentation was 10 years.

22 Patients of Carcinoma Liver were registered, 6 cases of 
Hepatoblastoma, Hepatic Carcinoma and 17 patients of Carcinoma 
Stomach were reported with common histopathology of 
neuroendocrine tumors and Signet Cell Carcinoma.

CNS tumor 

In our study 67 cases of CNS tumor were reported in which 49 
cases were of glioblastoma with Male: Female ratio of 3.4:1 and 
median age of presentation was 10 years.

Bone tumor

In our study of Bone tumor 125(6.3%) cases were registered. 
Osteosarcoma cases found was 71 (57%) in which Male: Female 
ratio was 1.2:1, Median age of presentation was 14 years.

Ewing sarcoma

In our study 51 (40%) cases of Ewing sarcoma was found in 
which Male: Female ratio was 1.6:1, Median age of presentation 
was 14 years. In India shown 3 years 55% disease free survival 
in localized disease. Another study shown 5 years disease free 
survival 38% [68,69]. Lamya Institutional review from North India 
shown 5-year overall survival 52.4%.

Osteogenic sarcoma

In our study of osteogenic sarcoma only 4 cases (3%) were 
found with median age of presentation were 13 years. 

Neuroblastoma

In our study only 21 cases of Neuroblastoma were reported, 
with Male: Female ratio of 1.6:1, Median age of presentation was 
3 years. In India it accounts 4.2%-8.3% of childhood cancer [38]. 
5-year survival rate is 28% and 36.9% from South India shown by 
PBCR [13,51].

Wilms tumor

In our study 128 cases of Wilms Tumor were registered, with 
Male: Female distribution of 1.8:1, 18 Patients of Carcinoma Lung 
were registered Common Pathology was Adenocarcinoma. 34 
Patients of Head and Neck Cancer were registered, 25 Patients of 
squamous cell carcinoma. 

Retinoblastoma 

In our study 112 cases of Retinoblastoma were registered, with 
Male: Female ratio of 2:1, Median age of presentation was 3 years, 
44 patients were female and 68 patients were male. 

Discussion

Globally Leukemia is the commonest tumor 36.1% of the total 
childhood cancer the same incidence is also shown in Canada 
(32.4%), Australia (32.4%), Taiwan (33.9%) and other countries 
at various time interval, Other commonest tumor are CNS tumor, 
with 13.9%-22.7% and Lymphoma 10%-12% while in Urban area 
Delhi Lymphoma shown 15% and CNS tumor shown 11% of all 
childhood cancers [9-12]. In Chennai Lymphoma shown 20% and 
CNS tumor shown 11% of all childhood cases [13]. Mortality rate 
has decreased about 30 per million childhood per year [14,15]. 
Mortality rate is 14-34 per million children per year in India 
incidence and mortality rate varies in different parts of India from 
17%-72%. Mortality rate is high in Rural Ahmadabad and Barshi, 
61% and 72%. In urban areas mortality rate is higher 2 times 
as compared to Delhi, Bangalore, Bhopal, Chennai [16]. Highest 
Incidence reported from Chennai and lower cases were reported 
from Rural Ahmedabad. Incidence reported from urban areas are 
higher than rural areas [17]. 

Childhood cancer is more common in males than compared to 
females. Resource rich countries reported Male: Female ratio 1.2:1 
[14,15]. Incidence reported in India in Male Childhood cancer is 
39-150 per million per year, while in female it is 23-97 per million 
per year in all PBCR except North Eastern India, Male: Female ratio 
is much higher than developed part of the world.
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In India Leukemia is the commonest childhood cancer with 
relative population between 25 and 40% and 60 to 85% of the 
Leukemia is diagnosed as Acute lymphoblastic Leukemia (ALC). 
In India 20-50% of Leukemias are reported T-Cell, all which lower 
incidence reported from developed parts of the world.10%-20% 
[18-21]. In developed countries 2nd most commonest cancer 
reported is CNS Tumor (22-25%) and Lymphomas reported as 3rd 
most commonest (10%), In India lymphomas are more common 
than CNS Tumor. Acute lymph leukemia is presented at later stage 
6-10 years [22,23] In India overall survival rate ranges from 45-81% 
as compared to high income countries [22,24] In India Leukemia 
contributed in 40-50% childhood cancers [6,25], In which 60-85% 
of patients found of acute lymphoblastic Leukemia [ALL], Higher 
proportion of T-cells, all seen in India as compared to developed 
countries. A poor prognosis reported with this cancer due to 
hypodiploidy and translocation of t (1:19), t (9:2) and t (4:11) [18-
21] Peak incidence occurs in 2-5 years of age [26]. In our study Acute 
lymphoblastic Leukemia (ALL) was the 2nd commonest malignancy. 
Male: Female ratio was 2.8:1, median age of representation was 
4 years. Acute lymphoblastic Leukemia referred in 83 cases in 
which Male: Female ratio was 1.9:1, Median age of representation 
was 11 years. In an institutional review, Burkitt’s Lymphoma and 
Lymphoblastic lymphoma found predominant subtypes followed 
by Anaplastic and diffuse large B cells lymphoma [27,28]. In our 
study it was the most common cancer in childhood cancer, Male: 
Female ratio was 2.8:1 and median age of presentation was 12 
years. Most of the children is presented with β symptoms in the 
advanced stage. [27,29] In India overall survival rate reported is 
90% in the early stage and 61% in the advanced stage. [24,28,30]. 
Predominantly it shows mixed cellularity histology and younger 
age at presentation. It may be due to presence of Epstein Barr 
virus infection [25,31]. In CNS tumor 5-year survival is more than 
90% [31-33]. In our study total case reported were 151. Male: 
Female ratio was 6.5:1, Median age of presentation was 10 years. 
67 cases of CNS tumor were reported In which 49 cases were of 
glioblastoma with Male: Female ratio of 3.4:1 and median age of 
presentation was 10 years, 15 cases of Astrocytoma were reported 
with Male: Female ratio of 10:1, Median age of presentation was 10 
years. According to Hospital Based Cancer Registry (HBCR) Report 
2012-2014 CNS tumor contributes about 8-12% of childhood 
cancer [34], In a multi-institutional review report Astrocytoma 
and Medulloblastoma were the commonest cancer [35]. Relatively 

lower incidence reported in India may be due to mis diagnosis as 
lack of awareness about this disease due to non-specific symptoms 
[15,36]. In the developed world incidence of CNS tumor is quite high, 
it is the 2nd commonest tumor [14,15]. In India incidence of CNS 
tumor is 10-20 Million per year in Bangalore, Chennai, Delhi and 
Mumbai, Neuroblastoma which is the 2nd commonest tumor after 
CNS tumor in pediatric cancer is less frequent in India [17,37-39]. 
In our study only 21 cases were reported with Male: Female ratio of 
1.6:1, Median age of presentation was 3 years. In India it accounts 
4.2%-8.3% of childhood cancer [34]. 5-year survival rate is 28% 
and 36.9% from South India shown by PBCR [40,41]. 128 cases 
were registered with Male: Female distribution of 1.8:1, Median 
age of presentation was 3 years. In India survival rate reported 
is 92.5% in localized and 16.4% in metastatic tumor [24,42,43]. 
In India 5-year event free survival reported 43-57% other tumor, 
germ cell tumor, seminoma, soft tissue sarcoma, hepatoblastoma 
noted. It constitutes about 10-12% of total childhood cancer [34]. 
5-year overall survival shown 50.3% by a single centered analysis 
of 237 patients.54.6% overall survival rate shown by another study 
from south India [44,45].

In India shown 3 years 55% disease free survival in localized 
disease. Another study shown 5 years disease free survival 38% 
[46,47]. Lamya Institutional review from North India shown 5-year 
overall survival 52.4% [43]. In India it contributes about 6-10% 
of the Childhood tumors [6,25]. Mean age of presentation varies 
between 29-34 months in various studies [48-50]. 44 cases were 
registered in our study with Male: Female ratio of 2:1, Median age 
of presentation was 3 years.

According to NCRP total 42.34% cases of all childhood cancer 
reported with leukemia in which 66.98% Male and 33.2% were 
females. Lymphoid leukemia was commonest about 72%, second 
commonest was acute lymphocytic leukemia 17.46%. In lymphoma 
total 3% of all childhood cancer were reported, Male: Female ratio 
was 3:1, In Hodkins Lymphoma 48.46% of all lymphoma cases 
were reported. 37.97% cases of all lymphoma cases were reported, 
non-Hodgkin’s lymphoma, Male: Female ratio was 3:1 in both the 
cancers. Male: Female ratio was 2.8:1, In our study non-Hodgkin’s 
lymphoma was commonest, 2nd commonest was Acute Lymphoma, 
Total 7.8% of childhood cancer were reported in kidney cancer, 
93.39% cases of patient were of Wilms tumor, In our study most 
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common was the Wilms tumor and 6.6% cases of renal carcinoma 
reported, Male: Female ratio was 1.3: 1. 26.3% of all childhood 
cancer were reported of bone tumors, In our study osteosarcoma 
was the commonest tumor 2nd most common was Ewings Sarcoma, 
Male: Female ratio was 1.6:1. 58.23% were osteosarcoma, 34.5% 
were of Ewing sarcoma, Male: Female ratio was 1.7:1. 14.2% of 
cases of all pediatric tumor reported in all CNS tumor commonest 
was, PNET, astrocytoma and other gliomas, 33.7% 22.9% and 
21%, Male: Female ratio was 1.7:1. In our study glioblastoma 
was commonest followed by Astrocytoma, male: female ratio was 
3.4:1. Retinoblastoma, soft tissue sarcoma cases also reported, 
they contributed 15% of all childhood cancers, Distribution of 
childhood cancer according to different age group was same in our 
study as reported in NCRP. In Europe Childhood cancer incidence 
is increasing by 1.1% every year with change of rate and direction 
of cancer type [27]. Increase of CNS tumor 1.7%, Lymphoma 0.8%, 
Leukemia 0.6%, In India Increase of cancer incidence is more in 
female patient than male patient [31]. In a study male patient were 
more registered than the females, reason may be due to gender 
bias, 5 years overall same rate is highest for uterus tumor and 
Hodkins Lymphoma about 2/3rd rate of patient survive for 5 years. 
Bangalore and Chennai shown 5-year survival for all childhood 
cancers is 37-40%. Good prognosis seen in retinoblastoma and 
germ cell tumors. Prognosis is poor with Leukemia and CNS tumors 
only 30% and 25% of the patient survive 5 years. In India incidence 
of new childhood cancer is decreasing in both the sexes may be due 
to decreasing fertility rate in India [51], In India highest mortality 
shown in Leukemia followed by lymphoma and CNS tumors, while 
CNS tumors have shown poor survival followed by leukemia and 
neuroblastoma in Britain. Some of the etiological factors like 
genetic causes, parental smoking, environmental exposure, high 
birth weight and high maternal age are shown association for 
causation of childhood cancer [52,53]. Study done in US a case-
controlled study shown every 5-year increase in maternal age, 
increases 8% risk in childhood cancer [54]. 

In India childhood cancer account for 7%-4.4% of total cancer 
according to the PBCR Report (2012-2014) which is nearly similar 
to 2009 to 2011 PBCR report [55,56]. A wide variation seen 
between age adjusted Incidence rate seen with Delhi which have 
highest AAR per million in both genders 235.3 for boys and 152.3 
for girls in Chennai (South India) 156.7 for boys and 85.6 for girls 
and is Aizwal district of North Eastern India 136.1 for boys and 88.7 

for girls [55]. High incidence in Delhi may be due to referral basis 
from other part of the country. The rate of exposure to risk factor. 
Gender variation is seen in childhood cancer incidence in India. 
Male: Female ratio 1:56 [57]. Hepatoblastoma and Hepatocellular 
carcinoma account for 0.5%-1.5% of all the pediatric cancers. 
Worldwide about 60%-80% of the Liver Cancer are reported 
Hepatoblastoma and 20%-33%. 

Hepatocellular Carcinoma [1] age group most commonly 
presented with Hepatocellular Carcinoma 10-14 years. Males are 
more affected than females (3:1). Usually presented in advanced 
stage in children than the adults, only 0.5%-1% of all the 
Hepatocellular Carcinoma occurs in Pediatric Patients [58-60].

Colorectal carcinoma in adolescents is rare constituting about 
1% of all Pediatric cancers [61]. In India as per Indian Council of 
Medical Research (ICMR) data annual incidence of 8.5/million of 
Colorectal Carcinoma and in Pediatric population 1/million of all 
malignancies reported. Males are usually affected more than female 
[62]. In our study also Males were more registered than females.

Primary Adenocarcinoma Lung in Pediatric group is extremely 
rare. In 1982 a review report of 230 Pediatric Patients in a English 
language literature shown only 47 cases reported as bronchogenic 
carcinoma [63]. Gastrointestinal Malignancies in children account 
only 5% of Pediatric Neoplasm and Primary gastric adenocarcinoma 
accounts 0.05% of all the Pediatric Cancers [64].

Primary breast cancer is rare in children <1% of the breast 
cancer reported under the age of 30 years and 1 in 1,00,000 is less 
than 20 years [65-67]. Only 3 cases is reported in a study.

Study done by Christopher shown 4.2% of all gynecological 
malignancies in Girls is less than 18 years. In our study 3 patients 
were reported, about 1.1% of all cancer reported as Ovarian Cancer, 
approximately 80% of all the Ovarian Tumors are germ cell tumor 
in children less than 18 years of age, these cancer shows increasing 
incidence in this group with good prognosis and 5- and 10-year 
survival rate reported 97.2% and 96%, About 11% Cancers are 
epithelial and sex cord tumor with 10-year survival rate of 67.5% 
and 67.8% [68].

Head and neck cancer in children is relatively rare approximately 
1 in 333 patients between 0 and 20 years of the cases each 
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Carcinoma Colon Rectum 3 cases.

1.	 Ribeiro RC., et al. “Baseline status of pediatric oncology care 
in 10 low income or mid-income countries receiving My Child 
Matters support: a descriptive study”. Lancet 9 (2008): 721-
729.

2.	 Stiller CA and Parkin DM. “Geographic and ethnic variations in 
the incidence of childhood cancer”. British Medical Bulletin 52 
(1996): 682-703.

3.	 Parkin DM., et al. “The international incidence of childhood 
cancer”. International Journal of Cancer 42 (1988): 511-520.

4.	 Barr R., et al. “Pediatric Oncology in Countries with Limited 
Resources”. In: Pizzo PA,Poplack DG, eds. Principles and 
Practice of Pediatric Oncology, 5th ed. Philadelphia: Lippincott 
Williams and Wilkins (2006): 1605-17

5.	 NCRP (2021).

6.	 Steliarova-Foucher E., et al. “International incidence of 
childhood cancer 2001-10: A population-based registry 
study”. Lancet Oncology 18 (2017): 719-731. 

7.	 Gupta S., et al. “Treating childhood cancer in low-and middle-
income countries”. In: Gelband H, Jha P, Sankaranarayanan 
R, et al. editors cancer: Disease control priorities, Volume 3. 
The International Bank for Reconstruction and Development 
world Bank; 2015 Chapter 7.

8.	 World Health Organisation. CANCER Today International 
agency for research on cancer (2020).

9.	 Xie L., et al. “Childhood cancer incidence in Canada: 
Demographical and geographic variation of temporal 
trend (1992-2010)”. Health Promotion and Chronic Disease 
Prevention in Canada 38 (2018): 79-113. 

10.	 Baade PD., et al. “Trends in incidence of childhood cancer in 
Australia, 1983-2006”. British Journal of Cancer 102 (2010): 
620-626. 

11.	 Liu YL., et al. “Incidence of cancer in childhood aged 0-14 years 
in Taiwan 1996-2010”. Cancer Epidemiology 39 (2015): 21-28. 

12.	 Das S., et al. “Childhood cancer incidence in India between 
2012 and 2014: Report of a population based cancer registry.” 
Indian Pediatrics 54 (2017): 1033-1036. 

13.	 Swaminathan R., et al. “Childhood cancers in Chennai, India, 
1990-2001: Incidence and survival”. International Journal of 
Cancer 122 (2008): 2607-2611. 

14.	 Stiller C editor. “Childhood cancer in Britain: Incidence 
survival, mortality”. Oxford; Oxford University Press (2007). 

15.	 Gurney JG and Bondy ML. “Epidemiology of childhood cancer”. 
In: Pizzo PA, Poplack Philadelphia; Lippincott Williams and 
Wikins (2006): 2-14. 

16.	 Vatsna Rathore., et al. “Delivery of Services to Childhood 
Cancer Survivors in India: A National”. Indian Journal of 
Medical and Paediatric Oncology 41.5 (2020): 707.

17.	 Arora RS., et al. “Epidemiology of childhood cancer in India”. 
Indian Journal of Cancer 46.4 (2009): 264-273.

18.	 Amare P., et al. “Clinical significance of cytogenetic findings 
at diagnosis and in remission in childhood and adult acute 
lymphoblastic leukemia: experience from India”. Cancer 
Genetics and Cytogenetics 110 (1999): 44-53.

19.	 Magrath I., et al. “Treatment of acute lymphoblastic leukaemia 
in countries with limited resources; lessons from use of a 
single protocol in India over a twenty-year period”. European 
Journal of Cancer 41 (2005): 1570-1583.

31

Common Trend of Childhood Cancer in Eastern India

Citation: Seema Devi., et al. “Common Trend of Childhood Cancer in Eastern India". Acta Scientific Cancer Biology 7.5 (2023): 23-33.

https://pubmed.ncbi.nlm.nih.gov/18672210/
https://pubmed.ncbi.nlm.nih.gov/18672210/
https://pubmed.ncbi.nlm.nih.gov/18672210/
https://pubmed.ncbi.nlm.nih.gov/18672210/
https://pubmed.ncbi.nlm.nih.gov/9039726/
https://pubmed.ncbi.nlm.nih.gov/9039726/
https://pubmed.ncbi.nlm.nih.gov/9039726/
https://ncrponline.org/wp-content/themes/ncrp/PDFs/Annual_Rpts/2021_Annual_Rpt.pdf
https://pubmed.ncbi.nlm.nih.gov/28410997/
https://pubmed.ncbi.nlm.nih.gov/28410997/
https://pubmed.ncbi.nlm.nih.gov/28410997/
https://www.ncbi.nih.gov/books/NBK343626/
https://www.ncbi.nih.gov/books/NBK343626/
https://www.ncbi.nih.gov/books/NBK343626/
https://www.ncbi.nih.gov/books/NBK343626/
https://www.ncbi.nih.gov/books/NBK343626/
https://gco.iarc.fr/today/online-analysis-table
https://gco.iarc.fr/today/online-analysis-table
https://www.indianpediatrics.net/dec2017/1033.pdf
https://www.indianpediatrics.net/dec2017/1033.pdf
https://www.indianpediatrics.net/dec2017/1033.pdf
https://www.thieme-connect.com/products/ejournals/pdf/10.4103/ijmpo.ijmpo_6_20.pdf
https://www.thieme-connect.com/products/ejournals/pdf/10.4103/ijmpo.ijmpo_6_20.pdf
https://www.thieme-connect.com/products/ejournals/pdf/10.4103/ijmpo.ijmpo_6_20.pdf
https://pubmed.ncbi.nlm.nih.gov/19749456/
https://pubmed.ncbi.nlm.nih.gov/19749456/
https://pubmed.ncbi.nlm.nih.gov/10198622/
https://pubmed.ncbi.nlm.nih.gov/10198622/
https://pubmed.ncbi.nlm.nih.gov/10198622/
https://pubmed.ncbi.nlm.nih.gov/10198622/
https://pubmed.ncbi.nlm.nih.gov/16026693/
https://pubmed.ncbi.nlm.nih.gov/16026693/
https://pubmed.ncbi.nlm.nih.gov/16026693/
https://pubmed.ncbi.nlm.nih.gov/16026693/


20.	 Rajalekshmy KR., et al. “Immunophenotyping of acute 
lymphoblastic leukaemia in Madras, India”. Leukemia Research 
18 (1994): 183-190.

21.	 Siraj AK., et al. “Frequencies of the major subgroups of 
precursor B-cell acute lymphoblastic leukemia in Indian 
children differ from the West”. Leukemia 17 (2003): 1192-
1193.

22.	 Amare R., et al. “Acute leukemia in children: a review of the 
current Indian data”. South Asian Journal of Cancer 5 (2016): 
155.

23.	 DA Slegel., et al. “Rates and trends of pediatric acute 
lymphoblastic leukemia- united States, 2001-2014”. MMWR 
66 (2017) 950-954. 

24.	 MA Smith., et al. “Declining childhood and adolescent cancer 
mortality: Childhood and Adolescent Cancer Mortality”. Cancer 
120 (2014) 2497-2506.

25.	 R Arora., et al. “Epidemiology of childhood cancer In India”. 
Indian Journal of Cancer 46 (2009): 264.

26.	 Ramot B and Magrath I. “Hypothesis: The environment is major 
determinant of the immunological sub-type of lymphoma and 
acute lymphoblastic leukaemia in children”. British Journal of 
Haematology 50 (1982): 183-189.

27.	 V Radhakrishnan., et al. “Pediatric nonblastic non-hodgkins’s 
lymphoma: a perspective from India”. Indian Journal of Medical 
and Paediatric Oncology 39 (2018): 13.

28.	 A Patel., et al. “Poor performance status, urban residence and 
female sex predict inferior survival in pediatric advanced stage 
mature B-NHL. In an Indian tertiary care center”. Pediatric 
Hematology and Oncology 35 (2018): 23-32.

29.	 A Mukhopadhyay., et al. “Result of paediatric non Hodgkin’s 
lymphoma with intensified short duration chemotherapy : a 
result from eastern India”. Blood 112.11 (2008): 4952.

30.	 A Patel., et al. “Outcome of early stage pediatric non-
lymphoblastic non-hodgkin lymphoma”. Indian Journal of 
Pediatrics 85 (2018): 782-784.

31.	 LS Arya., et al. “Hodgkin’s disease in Indian children: outcome 
with chemotherapy alone”. Pediatric Blood Cancer 46 (2006) 
26-34.

32.	 Cancer Statistics Review, 1975-2016 - SEER Statistics (2016). 

33.	 V Radhakrishnan., et al. “Pediatric Hodgkin lymphoma treated 
at Cancer Institute, Chennai, India: long-term outcome”. 
Journal of Global Oncology 3 (2017) 545-554.

34.	 Consolidated Report of Hospital Based Cancer Registries: 
2012-2014 (2019).

35.	 C Sarkar., et al. “Spectrum of pediatric brain tumors in …..”.

36.	 R Madhavan., et al. “Pediatric brain tumors: an analysis of 5 
years of data from a tertiary cancer care center, India”. Indian 
Journal of Cancer 53 (2016): 562.

37.	 Black WC. “Increasing incidence of childhood primary 
malignant brain tumors—enigma or no-brainer?” Journal of 
the National Cancer Institute 90 (1998): 1249-1251. 

38.	 R Swaminathan., et al. “Childhood cancers in Chennai, India, 
1990-2001: Incidence and survival”. International Journal of 
Cancer 122 (2008) 2607-2611.

39.	 Tyagi BB., et al. “Childhood Cancer Incidence in Delhi, 1996-
2000”. Indian Journal of Medical and Paediatric Oncology 27 
(2006): 13-18.

40.	 Swaminathan R., et al. “Childhood cancers in Chennai, India, 
1990-2001: incidence and survival”. International Journal of 
Cancer 122 (2008): 2607-2611.

41.	 A Nandakumar., et al. “Descriptive epidemiology of childhood 
cancers in Bangalore, India”. Cancer Causes Control 7 (1996) 
405-410. 

42.	 B Biswas., et al. “Developing a prognostic model for localized 
Ewing sarcoma family of tumors: a single institutional 
experience of 224 cases treated with uniform chemotherapy 
protocol: localized Ewing’s Sarcoa”. Journal of Surgical 
Oncology 111 (2015): 683-689.

43.	 B Biswas., et al. “Hypoalbuminaemia is an independent 
predictor of poor outcome in metastatic ewing’s sarcoma 
family of tumours: a single institutional experience of 150 
cases treated with uniform chemotherapy protocol”. Clinical 
Oncology 26 (2014) 722-729.

44.	 V Nataraj., et al. “Developing a prognostic model for 
patients with localized osteosarcoma treated with uniform 
chemotherapy protocol without high dose methotrexate: a 
Single center experience of 237 patients: prognostic model 
in Localized Osteosarcoma”. Journal of Surgical Oncology 112 
(2015): 662-668.

32

Common Trend of Childhood Cancer in Eastern India

Citation: Seema Devi., et al. “Common Trend of Childhood Cancer in Eastern India". Acta Scientific Cancer Biology 7.5 (2023): 23-33.

https://pubmed.ncbi.nlm.nih.gov/8139286/
https://pubmed.ncbi.nlm.nih.gov/8139286/
https://pubmed.ncbi.nlm.nih.gov/8139286/
https://pubmed.ncbi.nlm.nih.gov/12764391/
https://pubmed.ncbi.nlm.nih.gov/12764391/
https://pubmed.ncbi.nlm.nih.gov/12764391/
https://pubmed.ncbi.nlm.nih.gov/12764391/
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.4103/2278-330X.187591
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.4103/2278-330X.187591
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.4103/2278-330X.187591
https://doi.org/10.1002/cncr.28748
https://doi.org/10.1002/cncr.28748
https://doi.org/10.1002/cncr.28748
https://doi.org/10.4103/0019-509X.55546
https://doi.org/10.4103/0019-509X.55546
https://pubmed.ncbi.nlm.nih.gov/6977370/
https://pubmed.ncbi.nlm.nih.gov/6977370/
https://pubmed.ncbi.nlm.nih.gov/6977370/
https://pubmed.ncbi.nlm.nih.gov/6977370/
https://doi.org/10.4103/ijmpo.ijmpo,42:16
https://doi.org/10.4103/ijmpo.ijmpo,42:16
https://doi.org/10.4103/ijmpo.ijmpo,42:16
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1080/08880018.2018.1424279
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1080/08880018.2018.1424279
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1080/08880018.2018.1424279
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1080/08880018.2018.1424279
https://doi.org/10.1007/s12098-017-2585-9
https://doi.org/10.1007/s12098-017-2585-9
https://doi.org/10.1007/s12098-017-2585-9
https://doi.org/10.1002/plc.20157
https://doi.org/10.1002/plc.20157
https://doi.org/10.1002/plc.20157
https://seer.cancer.ov/csr/1975_2016/
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1200/JGO.2016.005314
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1200/JGO.2016.005314
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/doi.org/10.1200/JGO.2016.005314
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/ncdirindia.org/ncrp/ALL_NCRP_REPORTS/HBCR_REPORTS_2012_2014/ALL
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/ncdirindia.org/ncrp/ALL_NCRP_REPORTS/HBCR_REPORTS_2012_2014/ALL
https://doi.org/10.4103/ijc.IJC_66_17
https://doi.org/10.4103/ijc.IJC_66_17
https://doi.org/10.4103/ijc.IJC_66_17
https://doi.org/10.1002/ijc.23428
https://doi.org/10.1002/ijc.23428
https://doi.org/10.1002/ijc.23428
https://doi.org/10.1007/BF00052665
https://doi.org/10.1007/BF00052665
https://doi.org/10.1007/BF00052665
https://doi.org/10.1002/jso.23861
https://doi.org/10.1002/jso.23861
https://doi.org/10.1002/jso.23861
https://doi.org/10.1002/jso.23861
https://doi.org/10.1002/jso.23861
https://doi.org/10.1016/j.clon.2014.05.006
https://doi.org/10.1016/j.clon.2014.05.006
https://doi.org/10.1016/j.clon.2014.05.006
https://doi.org/10.1016/j.clon.2014.05.006
https://doi.org/10.1016/j.clon.2014.05.006
https://doi.org/10.1002/jso24045
https://doi.org/10.1002/jso24045
https://doi.org/10.1002/jso24045
https://doi.org/10.1002/jso24045
https://doi.org/10.1002/jso24045
https://doi.org/10.1002/jso24045


45.	 R Sukumaran., et al. “Methotrexate free Chemotherapy and 
limb salvage surgery for paediatric osteosarcoma in India”. 
Indian Journal of Orthopaedics 52 (2018) 58.

46.	 RS Iyer., et al. “Ewing’s Sarcoma”. Journal of Surgical Oncology 
52 (1993) 188-192.

47.	 S H Advani., et al. “Adjuvant Chemotherapy in Ewing’s Sarcoma”. 
Journal of Surgical Oncology 32 (1986): 76-78.

48.	 S Kaliki., et al. “RETINOBLASTOMA IN INDIA: Clinical 
presentation and outcome in 1457 patients (2074 eyes)”. 
Retina 39 (2019): 379-391.

49.	 VP Reddy., et al. “Demographics, Clinical profile, Management, 
and outcome of retinoblastoma in a tertiary care center in 
southern India”. Journal of Clinical Oncology 25 (2007): 20011-
20011.

50.	 SK Gupta., et al. “Survival and outcome of retinoblastoma 
treated by neo-adjuvant chemotherapy in India”. Cancer 
Report 2 (2019). 

51.	 Pandey MM., et al. “Population dynamics in India”. International 
Journal of Scientific and Engineering Research 6 (2015): 2106-
2133. 

52.	 Kaatsch P. “Epidemiology of childhood cancer”. Cancer 
Treatment Reviews 36 (2010): 277-284. 

53.	 Eden T. “Aetiology of childhood leukaemia”. Cancer Treatment 
Reviews 36 (2010): 286-297. 

54.	 Johnson KJ., et al. “Paternal age and risk of childhood cancer: A 
pooled analysis”. Epidemiology 20 (2009): 475-483.

55.	 Three Year Report of PBCR 2012-2014 (2019).

56.	 Three Year Report of the Population Based Cancer Registries 
2009-2011: Report of 25 PBCRs. National Cancer Registry 
Programme. Indian Council Medical Research, Banglore 
(2013).

57.	 Ganguly S., et al. “Childhood cancer in India”. Cancer 
Epidemiology 71 (2021): 101679.

58.	 Khanna R and Verma SK. “Pediatric hepatocellular carcinoma”. 
World Journal of Gastroenterology 24.35 (2018): 3980-99.

59.	 Chen WJ., et al. “Primary malignant tumor of liver in infants 
and children in Taiwan”. The Journal of Pediatric Surgery 23.5 
(1988): 457-461.

60.	 Chan KL., et al. “Paediatric hepatoblastoma and hepatocellular”.

61.	 Blumer SL., et al. “Sporadie adenocarcinoma of the colon in 
children: Case series and review of the literature”. Journal of 
Pediatric Hematology/Oncology 34 (2012): e137-141.

62.	 Three-Year Report of the Population Based Cancer 
Registries-2009-2011. National Cancer Registry Programme. 
Banglore, India: India Council of Medical Research (ICMR) 
(2013). 

63.	 Hartman GE and Shochat SJ. “Primary pulmonary neoplasms 
of childhood: a review”. The Annals of Thoracic Surgery 36 
(1983): 108-119.

64.	 Harting MT., et al. “Treatment issues in pediatric gastric 
adenocarcinoma”. The Journal of Pediatric Surgery 39.8 
(2004): e8-10.

65.	 Simmons P S., et al. “Breast carcinoma in young women”. 
Obstetrics and Gynecology 118.3 (2011): 529-536. 

66.	 Shannon C and Smith I E. “Breast cancer in adolescents and 
young women”. European Journal of Cancer 39.18 (2003): 
2632-2642. 

67.	 Murphy J J., et al. “Breast cancer in a 6-year-old child”. The 
Journal of Pediatric Surgery 35.5 (2000): 765-767. 

68.	 Wohlmuth C and Wohlmuth-Wieser I. “Gynecologic 
Malignancies in Children and Adolescents: How Common is 
the Uncommon?” Journal of Clinical Medicine 10.4 (2021): 722.

69.	 Smith RJ and Robinson RA. “Head and neck malignancies”. In: 
Cummings CW, editor. In Pediatric otolaryngology head and 
neck surgery. Mosby: St. Louis (1998): 229-247.

33

Common Trend of Childhood Cancer in Eastern India

Citation: Seema Devi., et al. “Common Trend of Childhood Cancer in Eastern India". Acta Scientific Cancer Biology 7.5 (2023): 23-33.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5791233/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5791233/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5791233/
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https;/doi.org/10.1002/jso.2930520315
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https;/doi.org/10.1002/jso.2930520315
https://doi.org/10.1102/jso.2930320204
https://doi.org/10.1102/jso.2930320204
https://www.researchgate.net/publication/295222637_Demographics_clinical_profile_management_and_outcome_of_retinoblastoma_in_a_tertiary_care_center_in_Southern_India
https://www.researchgate.net/publication/295222637_Demographics_clinical_profile_management_and_outcome_of_retinoblastoma_in_a_tertiary_care_center_in_Southern_India
https://www.researchgate.net/publication/295222637_Demographics_clinical_profile_management_and_outcome_of_retinoblastoma_in_a_tertiary_care_center_in_Southern_India
https://www.researchgate.net/publication/295222637_Demographics_clinical_profile_management_and_outcome_of_retinoblastoma_in_a_tertiary_care_center_in_Southern_India
https://doi.org/10.1002/cnr2.1137
https://doi.org/10.1002/cnr2.1137
https://doi.org/10.1002/cnr2.1137
https://pubmed.ncbi.nlm.nih.gov/20231056/
https://pubmed.ncbi.nlm.nih.gov/20231056/
https://pubmed.ncbi.nlm.nih.gov/20223594/
https://pubmed.ncbi.nlm.nih.gov/20223594/
https://pubmed.ncbi.nlm.nih.gov/19373093/
https://pubmed.ncbi.nlm.nih.gov/19373093/
file:///E:/ANUSHA/Acta/2023/JULY%202023/ASCB/ASCB-23-RA-030/https/ncdirindia.org/NCRP/ALL.NCRP_REPORTS/PBCR_%20REPORTS_2012_2014/ALL_CONTENT/Printed_Version.htm
https://doi.org/10.3748/wjg.v24.35.3980
https://doi.org/10.3748/wjg.v24.35.3980
https://doi.org/10.1016/S0022-3468(88)80448-2
https://doi.org/10.1016/S0022-3468(88)80448-2
https://doi.org/10.1016/S0022-3468(88)80448-2
https://pubmed.ncbi.nlm.nih.gov/22469946/
https://pubmed.ncbi.nlm.nih.gov/22469946/
https://pubmed.ncbi.nlm.nih.gov/22469946/
https://pubmed.ncbi.nlm.nih.gov/6344822/
https://pubmed.ncbi.nlm.nih.gov/6344822/
https://pubmed.ncbi.nlm.nih.gov/6344822/
https://pubmed.ncbi.nlm.nih.gov/15300556/
https://pubmed.ncbi.nlm.nih.gov/15300556/
https://pubmed.ncbi.nlm.nih.gov/15300556/
https://pubmed.ncbi.nlm.nih.gov/10813345/
https://pubmed.ncbi.nlm.nih.gov/10813345/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7918615/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7918615/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7918615/

	_GoBack
	_Hlk132714443

