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Abstract
BACKGROUND 
Pediatric-type follicular lymphoma (PTFL) is a unique pathological type in the 4th 
edition of hematopoiesis and lymphoid tissue tumor classification revised by 
World Health Organization. It is unique in clinical practice and seldom seen in 
adult. PTFL mainly occurs in the head and neck lymph nodes. Most of the cases 
are short of fever, night sweat, weight loss, and other B symptoms which 
substitute for lymphadenopathy as the main symptom. PTFL can be disposed of 
surgical resection and it can achieve long-term tumor-free survival, and it has an 
excellent outcome.

CASE SUMMARY 
Two cases of PTFL were reported and their clinicopathological features, differ-
ential diagnosis, therapy and prognosis were discussed. PTFL showed gray-
brown tough texture in general performance. The histological manifestations of 
PTFL were similar to that of adult-follicular lymphoma (FL). Under low power 
microscope, the structure of lymph nodes was destroyed in different degree, the 
follicles were closely arranged, expanded and irregular, and the mantle zone 
became thin or disappeared. In addition, the “starry sky phenomenon” could be 
seen. At high magnification, the follicles were mainly composed of single 
medium-sized central cells, and some of them mainly consisted of centroblastic 
cells to characterize scattered chromatin and inconspicuous nucleoli. Immunohis-
tochemical showed the tumor cells expressed CD20, PAX5, CD79a and CD10, 
BCL6, FOXP-1, which were limited in germinal center; Ki-67 was highly expressed 
in germinal center. CD21 and CD23 showed nodular and expanded follicular 
dendritic cells. Immunoglobulin gene rearrangement was positive for IGH and 
IGK. The two patients underwent surgical resection with no complications. After 
discharge, the two patients with a close review for 18 mo and 5 mo respectively 
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and showed no evidence of recurrence.

CONCLUSION 
PTFL in adult is generally supposed to be extremely rare. PTFL displayed charac-
teristic morphological, immunophenotypic, and molecular biological changes 
which are a kind of neoplasm with satisfactory prognosis after surgical excision.

Key Words: Pediatric-type follicular lymphoma; Adult; Clinical pathology; Diagnosis; 
Immunophenotype; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Pediatric-type follicular lymphoma (PTFL) is a unique type of follicular 
lymphoma, which occurs in childhood and adolescents frequently. PTFL is unique in 
clinical practice and seldom seen in adult. It has unique clinical and pathological 
characteristics, which is different from the pathological type of FL in adult. Through 
the discussion of the cases, we can deepen our understanding of the disease.
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INTRODUCTION
Pediatric-type follicular lymphoma (PTFL) is a unique type of follicular lymphoma 
(FL), which occurs in childhood and adolescents frequently. PTFL is unique in clinical 
practice and seldom seen in adult. It accounts for 1%-2% of all non-Hodgkin's 
lymphoma (NHL) cases in childhood approximately[1]. PTFL was classified as a 
subtype of FL, that is FL occurs in childhood over the past few years. In 2017, the novel 
classification of hematopoiesis and lymphoid tissue tumor of World Health Organi-
zation (WHO) distinguished it from FL. It is suggested that PTFL revealed unique 
clinical and pathological characteristic that are a distinctive pathological type from 
adult-FL[2].

CASE PRESENTATION
Chief complaints
Case 1: A 43-year-old male patient presented with posterior occipital scalp mass.

Case 2: A 37-year-old male patient presented with left cervical lymphadenectasis.

History of present illness
Case 1: The male had no apparent inducement to appear posterior occipital scalp mass 
half a year ago, with the size of 1 cm × 1 cm × 1 cm. The male had no apparent 
discomfort, local skin fever, local skin variation, and exceptional treatment.

Case 2: The male had no apparent cause of left cervical lymph node enlargement half a 
year ago and with the size of 3 cm × 2 cm × 2 cm approximately. The male had no 
apparent indisposition, local skin fever and local skin variation.

History of past illness
Case 1: The patient had an insignificant medical history.

Case 2: The patient had an insignificant medical history.

Personal and family history
These two patients had insignificant personal and family history.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i31/9542.htm
https://dx.doi.org/10.12998/wjcc.v9.i31.9542
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Physical examination
No obvious abnormality.

Laboratory examinations
Pathological findings: (1) Visual inspection: As seen by naked eyes, nodule like 
substance in size of 2 cm × 1.5 cm × 1.5 cm and with a smooth surface, gray-brown 
tough texture, no bleeding or necrosis region; (2) Microscope observation: PTFL was 
similar to that of FL, the lymph node structure was destroyed partially or completely, 
the follicles were arranged closely, expanded and irregular. The mantle zone was thin 
or disappeared and the follicles were lack of polarity. The bright and dark area was 
inconspicuous, and the “starry sky phenomenon” could be seen under the low power 
microscope (Figure 1A). Under the high power microscope, the follicle mainly consists 
of single medium-sized central cells, some of which are centroblastic cells to charac-
terize scattered chromatin and inconspicuous nucleoli. The histological grade was by 
following per under the grade 3 standard of FL (Figure 1B); (3) Immunohistochemical 
staining demonstrated that tumor cells expressed CD20, PAX5, CD79a (B cell markers) 
and CD10 (Figure 1C), BCL6 (Figure 1D), FOXP-1 (germinal center markers) which 
were limited to germinal center; IRF4, BCL2 (Figure 1E) and MUM1 were negative; Ki-
67 was highly expressed in germinal center (Figure 1F); CD21 and CD23 revealed 
nodular and expanded follicular dendritic cells (FDC); and (4) Immunoglobulin gene 
rearrangement was positive for IGH (Figure 2A) and IGK (Figure 2B). BCL2, BCL6 and 
MYC genes were negative (Figure 3A-C).

Imaging examinations
Case 1: Ultrasound inspection displayed a hypoechoic nodule in the rear of the neck. It 
had no apparent enlarged lymph nodes were found in the bilateral perivascular neck, 
supraclavicular fossa and thoracoabdominal region.

Case 2: Ultrasonography of thyroid and cervical lymph nodes revealed hypoechoic left 
supraclavicular fossa. There was no else superficial lymph node enlargement.

FINAL DIAGNOSIS
Based on the above imaging examinations and pathological findings, two patients 
were diagnosed with PTFL and confirmed by immunoglobulin (IG) gene 
rearrangement.

TREATMENT
The two patients underwent surgical resection, the strategy of observation was 
adopted in the follow-up.

OUTCOME AND FOLLOW-UP
Case 1 was followed up for 25 mo and case 2 was followed up for 10 mo without 
recurrence. Two patients come to the hospital regularly for reexamination.

DISCUSSION
PTFL was a unique clinicopathological type in the fourth edition of hematopoiesis and 
lymphoid tissue tumor classification revised by WHO[2]. Although PTFL was found in 
childhood initially and accounting for 1%-2% of all childhood with NHL approx-
imately, but it was discovered that it can be seen in adolescent afterwards, even less in 
the adult[1]. The median age showed between 7.5 to 14 years old, and most of which 
were males (male to female ratio > 10:1)[3,4]. Currently, PTFL is considered a lymph 
node disease that most often arises in the head and neck lymph nodes. It usually 
isolated peripheral lymph nodes and less involved in the groin and axillary lymph 
nodes[1,5]. Most of the cases are short of fever, night sweat, weight loss, and other B 
symptoms which substitute for lymphadenopathy as the main symptom. On account 
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Figure 1 Pathological characteristics.  A: This pediatric-type follicular lymphoma displayed the "starry sky phenomenon” in case 1, seen on hematoxylin and 
eosin stain at 100× magnification; B: At 400× magnification in case 2, the follicle is mainly composed of a single medium-sized central cell, with scattered chromatin 
and inconspicuous nucleoli. The histological grade was by following per under the grade 3 standard of follicular lymphoma; C and D: tumor cells in case 1 expressed 
CD10 and BCL6 at 100× magnification; E: BCL2 was negative in case 2 at 100× magnification; F: Ki-67 was highly expressed in germinal center (positive index 
showed 90%) in case 2 at 100× magnification.

of the differences in histopathological features, molecular structure and clinical 
behavior, the revised WHO hematopoiesis and lymphoid tissue tumors of the fourth 
edition excluded the cases of extranodal FL, that including testis, epididymis, 
gastrointestinal tract, and kidney, which were reported as PTFL previously[1]. 
Another tumor that should be excluded is a novel tumor namely large B-cell 
lymphoma with IRF4 gene rearrangement[1,6] which usually occurs in the pharyngeal 
lymph ring and/or cervical lymph nodes, but it may also occur in the gastrointestinal 
tract. The tumor growth pattern can be diffuse or follicular hyperplasia or both. 
Histologically, PTFL was replaced by an enlarged follicular structure partially or 
completely. Under the low power microscope, there were irregular lymphoid follicles 
characterize of different sizes and shapes. The germinal center displayed a “starry sky 
phenomenon” and without a clear distinction between bright and dark areas. In some 
cases, marginal zone differentiation could be seen around the tumor follicles. The 
mantle area was thinned or disappeared, the follicles were short of polarity, and some 
areas were diffuse hyperplasia of lymphoid tissue. In terms of cell morphology, PTFL 
had a large number of high-grade cells more often than not (so in the old days, the 
histological grade of this kind cases were mostly 3a or 3b, but in the fourth edition 
classification, PTFL was isolated, and the grading standard of adult follicular 
lymphoma was no longer used)[1]. The cell-rich tumor area had a single cell 
composition, it mainly consisted of medium-sized blastoid cells which characterize the 
irregular nucleus and unclear nucleolus. The mitosis was easy to found, and some 
cases contain more typical immature centroblastic cells[7]. In terms of immu-
nophenotype, tumor cells expressed mature B cell markers, namely CD20, PAX5, and 
CD79a. CD10, BCL6, FOXP-1 were frequently strongly positive[8]. BCL2 was not 
expressed in most cases, but in a few cases, it could reveal weakly positive[9]. Ki-67 
demonstrated a medium to high proliferative activity. CD21 and CD23 revealed 
nodular and dilated FDC in the follicle. Negative IGD can reveal the disappearance or 
thinness of the mantle zone. IRF4/MUM1 was usually negative, for which in the event 
of strongly positive, it might be large B-cell lymphoma with IRF4 rearrangement[10]. 
In terms of molecular genetics, the IG gene was positive in respect of clonal 
rearrangement, which was a benefit to differentiate it from most reactive follicular 
hyperplasia. BCL2, BCL6 and IRF4 genes were normal and short of KMT2D (MLL2), 
CREBBP, EZH2 genes mutation in FL[11]. The most common gene abnormalities were 
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Figure 2 Detection of IGH immunoglobulin gene rearrangement. A: This pediatric-type follicular lymphoma displayed IGH immunoglobulin gene 
rearrangement was positive in case 1; B: IGK immunoglobulin gene rearrangement was positive in case 1.

1p36 deletion and TNFRSF14/MAP2K1 mutation[1,12]. Although the hot spot 
mutation (K66R, p.L66A) of IRF8 was rarely reported, it seems to be only one in PTFL
[8].

PTFL should be differentiated from FL, large B-cell lymphoma with IRF4 rear-
rangement, lymphoid node marginal zone lymphoma in children (NMZL), lymph 
nodes involvement by B-lymphoblastic leukemia/Lymphoblastic lymphoma, and 
reactive follicular hyperplasia. FL was usually found in middle-aged and elderly 
people, and the enlarged germinal center had no "starry sky phenomenon" frequently. 
In respect of immunohistochemistry displayed that tumor cells usually expressed 
BCL2 and BCL2 gene amplification. Large B-cell lymphoma with IRF4 rearrangement 
may also reveal nodular hyperplasia under a microscope. In terms of immunohisto-
chemical, the tumor cells expressed B-cell markers, namely CD20, CD79a and PAX5. 
Furthermore, it can also express MUM1 (IRF4), and it had an abnormal IRF4 gene. The 
BCL2 of the tumor usually negative[13]. The clinical manifestations of pediatric NMZL 
in children were similar to that of PTFL, but the mantle cells of NMZL extend into the 
follicles, it similar to that of the germinal center of progressive transformation. Large 
and irregular margin follicles can be found in the lymph nodes of NMZL, and the 
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Figure 3 Detection of gene isolation of BCL2, BCL6 and MYC. A: This pediatric-type follicular lymphoma (PTFL) displayed BCL2 gene isolation were 
negative in case 1 by fluorescence in situ hybridization (FISH). There were two green signals and two red signals in the cells. Red signals and green signals were 
close to each other, and some signals overlapped and yellow signals appeared; B: BCL6 gene isolation was negative in case 1 by FISH, there were two green signals 
and two red signals in the cells. Red signals and green signals were closed to each other; C:  This PTFL displayed MYC gene isolation were negative in case 1 by 
FISH. There were two green signals and two red signals in the cells. Red signals and green signals were close to each other, and some signals overlapped and 
yellow signals appeared.

marginal and interfollicular areas were enlarged, some cases were accompanied by 
plasma cell differentiation[14]. B lymphoblastic leukemia/Lymphoblastic lymphoma 
was mainly characterized by immature, single, and diffuse proliferation of medium-
sized lymphocytes under a microscope. It usually without apparent nodular 
hyperplasia and often involving multiple system lymph nodes of the whole body. In 
terms of immunohistochemical, the tumor cells expressed CD79a, while CD20 was 
usually weakly positive or negative. TDT and CD43 were strongly positive. BCL2 was 
not expressed in the follicular germinal center of reactive hyperplasia, Ki-67 prolif-
eration was high and the germinal center was completely outlined. The proliferative 
small lymphocytes in the interfollicular did not express CD10 and it had not the clonal 
rearrangement of IG by genetic discovery.

PTFL can be treated by surgical excision and it can combine with low-dose 
chemotherapy/radiotherapy, or adopting the strategy of "observation and waiting". 
PTFL usually be in early clinical stage, the long-term tumor-free survival can be 
obtained after surgical resection, and PTFL is a kind of neoplasm with a satisfactory 
prognosis.

CONCLUSION
PTFL in adult is generally supposed to be extremely rare. PTFL displayed charac-
teristic morphological, immunophenotypic, and molecular biological changes which 
are a kind of neoplasm with satisfactory prognosis after surgical excision. To avoid 
misdiagnosis, differential diagnosis plays a crucial role in clinical practice.
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