
Introduction

Tumors in children are a leading cause of cancer 
related death. Onset is insidious, often there is 

delay in diagnosis. Most common childhood malignan-
cies are leukemia, nervous system tumors, non-Hodgkin’s 

1,2
lymphoma, Hodgkin’s lymphoma and sarcoma.  Neuro-
blastomas are 8-10% of all childhood cases of cancer. 

3
They can arise in abdomen or thorax.  Germ cell tumors 
may arise in testis, the ovary, mediastinum or brain. They 
have components of embryonic and extraembryonic endo-
derm. Histologically, mature teratoma is composed of 
a mixture of cells derived from all three germ layers. 
If there is more neural differentiation then it is called 

4
malignant teratoma.  Wilms tumor is the most common 
tumor of kidney occurring in children, who often present 

5
with hypertension.  The prognostic indicators are tumor 

6stage and histological subtype.  Histologically, Wilms 
7

tumor has blastemal, epithelial and stromal components.  
In children less than 3 years of age, the tumors usually 
have embryonal origin. Common brain tumors seen in 

8children are medulloblastoma and gliomas.  High grade 
9gliomas are rare and incurable tumors in children.  

Hepatoblastoma, the most common primary malignant 
tumor of liver, arises in children especially under 3 years 
of age. There is increase in serum alpha fetoprotein 

10,11 with this tumor.

The most common pediatric ocular malignant tumor 
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is retinoblastoma, which has a high cure rate. However, 
the prognosis is poor in developing countries, where 

12
most of the global cases occur (80%).  Rhabdomyo-
sarcoma is a high-grade sarcoma, and in children it 

13accounts for 50% of all soft tissue sarcomas.

Material and Methods

It was a prospective descriptive study conducted in the 
Department of Pathology, University of Child Health 
Sciences, Children Hospital, Lahore. Study duration 
was one year (January, 2023-December, 23) . After the 
taking approval from  IRB Committee Ref NO 840/CH-
UCHS Dated: 20-05-2024 and after taking patient’s 
consent, data was written on proforma. Speci-men were 
fixed in formalin, processed and H&E staining was done 
on all the cases. Histological diagnosis was made on 
H&E-stained slides. Immunohistochemistry markers 
WT1, CD 15, CD20, CD 30, CD 45, PAX 5, Desmin, 
Myogenin, GFAP were also used. Inclusion criteria 
was pediatric patients (≤13 years) of both the sexes 
having benign and malignant solid tumors. Exclu-sion 
criteria was patients having metastatic disease and 
leukemia. Ethical committee approval letter number 
was 840/CH-UCHS. The data was expressed as fre-
quency and percentage and analyzed using SPSS (Sta-
tistical Package for the social sciences) Version 20.0 
(SPSS for Windows, SPSS Inc., Chicago, IL, USA). 

Results 

In our study total number of patients having benign 
tumors was 17, of which 10 were females and 7 were 
males. Ages of the patients ranged from 10 days to 13 
years. Malignant tumors were found in 100 patients, of 
which 71 (71%) were males and 29 (29%) were females. 
The ages of the patients were from 2 months to 13 years. 
In this study the most common benign tumor was mature 
teratoma (52.94%) with male to female ratio of 4:5. It 
was seen in age group 10 days to 12 years. Other benign 
tumors found were osteochondroma, neurofibroma, 
pheochromocytoma, hemangioma, ganglioneuroma 
and pleomorphic adenoma. The incidence of benign 
tumors was more in females, the male to female ratio 
being 7:10 (Table 1). Lymphoma was the most common 
solid malignant tumor in children. There were 17 cases 
of NHL (17%), of which 2 were of Burkett’s lymphoma, 
and rest of the cases were mostly of high-grade B cell 
lymphoma. All cases were seen in males with ages from 
1-13 years. Whereas, the cases of Hodgkin’s disease 
were 11 (11%). This was also prevalent more in males, 
the ratio being 9:2 (9 males, 2 females). Neuroblastoma 

was the second most common solid pediatric malignancy 
(17%) seen in age group1-13 year. Male to female ratio 
was 12:5. Third most common malignant tumor found 
was Wilms tumor (13%), seen in age group 11 months 
to 12 years (Figure 1 a, b, c, d). Male to female ratio was 
7:6. Among the CNS tumors there were 7 cases of glial 
tumors, of which 2 were pilocytic astrocytoma and the 
rest were diffuse astrocytoma, WHO grade II. Male to 
female ratio was 5:2. There were three cases of medullo-
blastoma, seen in females with ages from 2 months to 
13 years. Retinoblastoma (7%) was seen in age group 
9 months to 5 years, with a male to female ratio of 6:1.  
There were 7 cases of Ewing’s sarcoma seen in ages 
from 2-10 years. It was more common in males (5:2). 
There were 6 cases (6%) of rhabdomyosarcoma. Hepato-
blastoma (5%) was found in males of 4 months to 2.5 
years. There was one case each of adenoid cystic carcino-
ma, secretory carcinoma breast, malignant spindle cell 
carcinoma, rhabdoid tumor and undifferentiated sarcoma 
(Table 2).

Fig-1: a) Photomicrograph of a section of Non-
Hodgkin's Lymphoma. b) Hodgkin's Lymphoma. c) 
Neuroblastoma. d) Wilms tumor (H&E, x400)
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Table 1:  Frequency of benign tumors in children.

S. 
no.

Benign tumors
Age 

range M
al

es

F
em

a
le

s

T
ot

al Percen-
tage

1 Mature teratoma 10 days-
12 years

4 5 9 52.94%

2 Osteochondroma 12-13 
years

1 1 2 11.76%

3 Neurofibroma 2-6 years _ 2 2 11.76%
4 Pheochromocytoma 13 years _ 1 1 5.88%
5 Hemangioma 9 years 1 _ 1 5.88%
6 Ganglioneuroma 7 years 1 _ 1 5.88%
7 Pleomorphic adenoma 9 years _ 1 1 5.88%

Total 7 10 17 100%



Discussion 

Malignant tumors in children are rare, but the incidence 
is increasing and the diagnosis is often delayed. Collec-
ting data regarding cancer incidence can provide infor-

2,14mation regarding environmental or intrinsic factors.  
Total number of patients having benign tumors was 17, 
of which 10 were females and 7 were males. Ages of 
the patients ranged from 10 days to 13 years. Malignant 
tumors were found in 100 patients, of which 71 (71%) 
were males and 29 (29%) were females. The ages of the 
patients were from 2 months to 13 years. In our study 
the most common benign tumor was mature teratoma 
(52.94%) with male to female ratio of 4:5. It was seen in 
age group 10 days to 12 years. Mature cystic teratomas 

15are the most common ovarian masses in children.  
Other benign tumors found were osteochondroma, 
neurofibroma, pheochromocytoma, hemangioma, gang-
lioneuroma and pleomorphic adenoma. Primary benign 
bone tumors are uncommon and patient can have pain 
or swelling.16 The incidence of benign tumors was 
more in females, the male to female ratio being 7:10 
(Table-1).

In our study lymphoma was the most common malignant 
tumor in children. There were 17 cases of NHL (17%), 

of which 2 were of Burkett’s lymphoma, and rest of the 
cases were of high-grade B cell lymphoma. All cases 
were seen in males with ages from 1-13 years. The study 
conducted by Allen CE et al in 2015, also showed that 

17almost all cases of NHL in children are of high grade.  
Whereas, the cases of Hodgkin’s disease were 11 (11%). 
This was also prevalent more in males, the ratio being 
9:2. Study conducted by Britto TI et al (2023) also showed 

18that NHL is more prevalent than Hodgkin’s lymphoma.  
Study conducted by Shah SH et al (2000) also showed 
that lymphoma is the most common malignant tumor 
in children and there is higher incidence of lymphoma 

19in males (Fig-1 a, b).

Neuroblastoma was the second most common pediatric 
malignancy (17%) seen in age group1-13 year. Male 
to female ratio was 12:5. Study conducted by Hymel 
E et al (2023) showed that neuroblastoma accounts for 

208% of the pediatric cancers.  Moreover, it is diagnosed 
21

at an early age.  Third most common malignant tumor 
was Wilms tumor (13%), seen in age group 11 months 
to 12 years (Table 2, Fig-1). Male to female ratio was 
7:6. Sharma N et al (2017) concluded that Wilms tumor 
is the most common renal tumor found in children age 

142-11 years, and it is seen more in males.  The incidence 
of abdominal tumors, neuroblastoma, Wilms tumor and 
hepatoblastoma is highest in children younger than 5 
years of age (14%, 10%, 2%). These tumors develop 

22from embryonal and blastemal components (Fig-1 c, d).  

There were 7 cases of glial tumors, of which 2 were pilo-
cytic astrocytoma and the rest were astrocytoma WHO 
grade II. Male to female ratio was 5:2. There were three 
cases of medulloblastoma, seen in females with ages 
from 2 months to 13 years. However, the study conduc-
ted in Agha Khan Hospital (2000) by Shah S et al shows 
that CNS tumors (16.6%) are the second most common 
pediatric neoplasm.19 Study done by Akhlaq M et al 
(2024) showed meningioma the most common pediatric 

23tumor.  Retinoblastoma (7%) was seen in age group 9 
months to 5 years, with a male to female ratio of 6:1. 
Ancona-Lezama D et al concluded that most retinoblas-
toma cases occur in Asia (53%).12 There were 7 cases 
of Ewing’s sarcoma and the male to female ratio was 
5:2. It is the most common sarcoma arising in bones in 

24
children and adults.  There were 6 cases (6%) of rhabdo-
myosarcoma. Hepatoblastoma (5%) was found in males 
of 4 months to 2.5 years. Chen Z et al (2021) found that 

10
hepatoblastoma is seen in children under 3 years of age.  
There was one case each of adenoid cystic carcinoma, 
secretory carcinoma breast, malignant spindle cell carci-
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Table 2:  Frequency of malignant solid tumors in children.

S.
no.

Malignant tumor Age range

M
al

es

F
em

al
es

T
ot

al
 

ca
se

s

P
er

ce
n

-
ta

ge

1 Lymphoma

Non-Hodgkin’s 
lymphoma

Hodgkin’s lymphoma

1-13 years

3-13 years

17

9

_

2

17

11

17%

11%

2 Neuroblastoma 1-13 years 12 5 17 17%

3 Wilms tumor 11months-
12 years

7 6 13 13%

4 CNS tumors

Glial tumors
(astrocytoma)

Medulloblastoma 

6-14 years

2 months-
13 years

5

_

2

3

7

3

7%

3%

5 Retinoblastoma 9 months-
5 years

6 1 7 7%

6 Ewing sarcoma 2-10 years 5 2 7 7%

7 Rhabdomyosarcoma 6-8 years 2 4 6 6%

8 Hepatoblastoma 4 months-
2.5 years

5 _ 5 5%

9 Malignant mixed germ 
cell tumor

1-6 years 1 1 2 2%

10 Miscellaneous 2-10 years 2 3 5 5%

Total 71 29 100 100%



noma, rhabdoid tumor and undifferentiated sarcoma 
(Table 2). It is concluded that lymphoma is the most 
common solid malignant tumor in children followed 
by neuroblastoma and Wilms tumor. The incidence of 
malignant tumors is more in males, whereas benign 
tumors, of which mature teratoma is the most common 
are seen slightly more in females.

Conclusion

Lymphoma is the most common solid malignant 
tumor in children followed by neuroblastoma and 
Wilms tumor. The incidence of malignant tumors is 
more in males, whereas benign tumors are seen more 
in females. 
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