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ABSTRACT

Introduction:

Objective: To evaluate the characteristics of children with non-Hodgkin lymphomas at Children’s Hospital 1.

Methods and Materials: Descriptive study the pathological characteristics of 107 cases of pediatric 

non- Hodgkin lymphoma diagnosed at Children’s Hospital 1 from 2013 to 2017 based on the 2008 WHO 

Results: Pediatric non-Hodgkin lymphoma induced children from new born to 15 years old, most 

commonly children over 5 years old (60.7%). Male is predominant than female; male- female ratio is 

lymphomas are aggressive. The most common type was diffuse large B cell lymphoma 29%, following 

lymphoblastic lymphoma 18.7%, anaplastic large cell lymphoma 17.8%. Peripheral lymph nodes were 

involved 52.3%, following the gastrointestinal tracts (GI) 11.2%, skin-soft tissues were involved 8.4%, bone 

7.5%, mediastinum 7.5%, genital tracts 6.5%, pharyngeal tissues 6,5%. Non-Hodgkin lymphomas of GI 

tracts were Diffuse Large B cell lymphoma (50%) and Burkitt lymphoma (41.7%). 

Key words: Non-Hodgkin lymphoma, Burkitt Lymphoma, Anaplastic large cell lymphoma, lymphoblastic 

Lymphoma, Diffuse large B cell lymphoma.
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I. INTRODUCTION

Non-Hodgkin lymphoma is a malignant disease 

of lymphoid tissue (lymph nodes, lymphoid organs 

such as nasopharynx, tonsils, digestive tract, spleen, 

thymus, bone marrow, etc) which originates from 

many types of lymphocytes such as progenitor B 

cell, progenitor T cell, mature B cell or mature T cell. 

Pediatric lymphoma is very specialized and differs 

from adult lymphoma in epidemiology, common 

morphology, clinical presentation, stages, and 

prognosis as well as treatment. In adults, low-grade 

lymphoma is predominant with indolent clinical 

manifestations, in contrary, most pediatric lymphoma 

is often aggressive and rapidly progressing; which 
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lymphoma [19]. Pediatric lymphoma ranks third in 

pediatric cancer after acute leukemia and brain tumors, 

accounting for about 7%. About 800 pediatric non-

Hodgkin lymphoma cases are diagnosed each year 

in the United States [8,36,26]. According to statistics 

from 2001-2004, non-Hodgkin lymphoma accounts 

of pediatric cancers in Vietnam. Pediatric lymphoma 

In histopathology, non-Hodgkin lymphomas are 

size), cell arrangement (diffuse or follicle), phenotype 

(B cell or T cell) and genetic mutations. In the United 

States and in developed countries, the most common 

types of pediatric lymphoma are Burkitt lymphoma, 

diffuse large B-cell lymphoma, lymphoblastic 

lymphoma, and anaplastic large cell lymphoma [26]; 

the other types are uncommon such as follicular 

lymphoma, Mantle cell lymphoma, accounting for 

only 7% of pediatric non-Hodgkin lymphomas.

for non-Hodgkin lymphomas in adult and children. 

the World Health Organization 2008 lymphoid 

in Vietnam due to high cost. Furthermore, only a 

children. Therefore, this study aimed to evaluate 

lymphoma at Children’s Hospital 1 from 2013 to 

2017 based on the World Health Organization’s 

clinical features.

Pathology department of Children’s Hospital 1 from 

the morphology and immunohistochemistry. We 

performed a cross-sectional descriptive study for 

classifying according to the criteria of the World 

Health Organization (WHO) 2008 lymphoma 

by cell size (small or large), cell arrangement 

(diffuse or follicle), and other factors such as mitosis, 

Burkitt lymphoma or anaplastic large cell lymphoma.

positive for CD3, anaplastic lymphoma expressed 

CD30 and ALK 1 and lymphoblastic lymphoma 

analyzed by Chi-square test using SPSS 16. We also 

and tumor site, stage, age and gender.
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babies to 15-year-old children; most common in 

children over 5 years old (60.7 %). Boys are more 

skin-soft tissues 8.4%, bones 7.5%, mediastinum 

7.5%, genital tract 6.5 %, nasopharynx 6.5%.

highly aggressive morphology. The most common 

anaplastic large cell lymphoma 17.8% and Burkitt 

malignant morphology, lymphoma phenotypic 

expression of B-cell and T-cell markers.

Table 1: Percentage of histopathologic types of pediatric non-Hodgkin lymphoma  

Histopathologic types n %

0 0

High grade
Mature B cell lymphomas:
- Diffuse large B cell lymphoma
- Burkitt lymphoma

31
11

29
10.3

Mature T cell lymphomas:
- Anaplastic large cell
- Peripheral T cell lymphoma
- Primary cutaneous T cell lymphoma
- Nasal type T cell lymphoma

19
16
2

1

17.8
15
1.8

0.9

Lymphoblastic lymphoma
+ B cell
+ T cell
+ Non B cell – T cell

20
1

16
3

18.7
0.9
15
2.8

7 6.5

Total 107 100

Table 2: Relationship between morphology and tumor site

Histopathological types Mediastinum Peripheral lymph nodes

Burkitt lymphoma 0 (0%) 4 (3.7%) 5 (4.7%)

Diffuse large B cell lymphoma and 
Anaplastic large cell lymphoma

2 (1.8%) 28 (26.2%) 6 (5.6%)

Lymphoblastic lymphoma 3 (2.8%) 15 (14%) 0 (0%)

Comparing to 107 patients 8 (7.5%) 56 (52.3%) 12 (11.2%)

Histopathological types Skin – Soft Tissues Nasopharynx Bones

Burkitt lymphoma 0 (0%) 0 (0%) 0 (0%) 2 (1.8%)

Diffuse large B cell lymphoma and Anaplastic 
large cell lymphoma

1 (0.9%) 5 (4.7%) 3 (2.8%) 5 (4.7%)

Lymphoblastic lymphoma 1 (0.9%) 0 (0%) 1 (0.9%) 0 (0%)

Comparing to 107 patients 9 (8.4%) 7 (6.5%) 7 (6.5%) 8 (7.5%)
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lymphoblastic lymphoma (37.5%). The lymphomas 

cell lymphoma and anaplastic lymphoma (50%), 

B cell lymphoma and anaplastic lymphoma (50%), 

Hodgkin lymphomas also involved other organs 

such as skin, soft tissue, nasopharynx, genitourinary 

also diffuse large B-cell lymphoma. In addition, 

histopathological features of each type of lymphoma 

Our study of 107 non-Hodgkin lymphoma cases 

lymphoma, anaplastic large cell lymphoma and 

non-Hodgkin lymphoma had highly malignant 

found in the study of Neth O, Seidemann K 

(30%) [20], P T Viet Huong [27]. Lymphoblastic 

the same group of acute lymphoblastic leukemia 

(ALL) according to the World Health Organization 

lymphoblastic lymphoma are almost exclusively 

 progenitor 

9:1. In the study of 607 T-ALL / LBL 

only 0.9% of B-cell LBL cases and 15% of T-cell 

LBL cases occurred in a total of 107 childhood 

lymphoma cases. Most studies have reported that 

LBL is more common in the mediastinum [13,32]. 

In our study, though lymphoma in the mediastinum 

in LBL, 5-year overall survival (OS) and disease-

incidence of Burkitt lymphoma (8-10%), especially 

the diagnostic criteria of Burkitt lymphoma based 

added criteria of genetic abnormalities. In addition, 

are epidemic Burkitt lymphoma and sporadic 

lymphoma is more common in Africa and scattered 

in other countries. Vietnam is not the epidemic area 

Our study also found that the highest rate of 

similar percentage of this kind of lymphoma to 

many other studies [2, 27,29]. According to the 
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literature, diffuse large B cell lymphoma in children 

is about 10-20% of pediatric NHL [29,2] and has 

distinct characteristics from adult large B-cell 

c-myc translocation rate is 

In addition, the disease commonly involves the 

other site than lymph nodes; often morphologically 

expresses immunoblast or centroblast [24,30]; and 

has a survival rate of more than 85-95% [30.3,25] 

comparing to survival rate of 50% in adult [11] 

after chemotherapy. This difference may be related 

to the clinical, phenotypic or biological features 

of the tumor cells. In the 2008 WHO lymphoma 

(DLBCL) is subdivided into germinal center 

or activated B-cell  (ABC) subtypes based on 

immunohistochemical expression of CD10, Bcl6 

and MUM1 markers for germ center group [9]. 

Expression of CD10 and Bcl6 in diffuse large B-cell 

has better prognosis [9].

large cell lymphoma. This proportion is also consistent 

[15,22,27,38]. According to the literature, anaplastic 

large-cell lymphoma accounts for 2-8% of non-

Hodgkin lymphoma in adult and 10-15% of pediatric 

lymphoma. About 60% of anaplastic the large cell 

causes the fusion gene of ALK and NPM gene. The 

prognosis for this type of lymphoma is related to the 

presence of ALK marker [37].

Other types of lymphoma are very rare in 

children. No cases of follicular lymphoma have been 

extremely rare.

According to our study, 53.2% of lymph nodes 

lymphoma and anaplastic large cell lymphoma. In 

the study of N T M Huong, lymphoma of abdominal 

lymph nodes accounted for 55.26% [22], and 22% 

in the study of T C Khuong [38]. Our study only 

such as head and neck lymph nodes, inguinal 

lymph nodes, but no abdominal lymph nodes due 

lymphoma in Waldayer ring and in ear-nose-throat 

and anaplastic lymphoma. Other involved sites such 

as orbits, bones, skin, testis and ovary accounted for 

ovary are less common than in the mediastinum and 

lymph nodes.
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