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Abstract: Primary cutaneous B-cell lymphomas (PCBCLs) are very rare to be seen in pediatric and adolescent age group, especially
primary cutaneous follicle center lymphoma (PCFCL) which is considered the least occurring main subtype. Here, we describe a 16-
year-old girl who developed a slowly growing solitary firm smooth surfaced erythematous nodule over her forearm. Histopathological
examination showed a dense dermal nodular, periadnexal and perivascular lymphoid infiltrate extending deep to the subcutis.
Immunohistochemical staining showed a B-cell population with positivity for CD20, variable staining for BCL6 and CD10 and
uniquely staining for BCL2. Although a primary cutaneous marginal zone lymphoma (PCMZL) was considered but the presences of
interfollicular BCL6 and CD10 positivity established the diagnosis of PCFCL. To our knowledge, only 12 cases of pediatric and
adolescent PCFCL have been described in the literature.
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Introduction

Primary cutaneous lymphomas are very rare in pediatric and adolescent age group. The most presented subtype is
primary cutaneous T-cell lymphoma, particularly mycosis fungoides and CD30+ lymphomas (namely lymphomatoid
papulosis and anaplastic large T-cell lymphoma).'* Data on the epidemiology of pediatric and adolescent primary
cutaneous B-cell lymphomas (PCBCLs) are very limited due to the scarcity of the disease. The incidence of pediatric and
adolescent PCBCLs is found to be 0.12 per 1,000,000 person-years, with primary cutaneous marginal zone lymphoma
(PCMZL) being the most common subtype (77.1%), followed by primary cutaneous diffuse large B-cell lymphoma
(PCDLBCL) (12.5%) and primary cutaneous follicle center lymphoma (PCFCL) (10.4%).? In this age group, PCFCL is
exceptionally rare with only 12 cases having been reported in the literature (Table 1)."*~° In this study, we report a case
of PCFCL in a 16-year-old girl with unusual clinical and immunohistochemical presentation.

Case Report

A Saudi 16-year-old girl presented to outpatient dermatology clinic at King Fahad Hospital of the University with
a solitary painless erythematous nodule over the left forearm that had been slowly growing over the past 2 years. The
patient sought medical advice in multiple hospitals where a course of antibiotic, oral antihistamines as well as topical
steroid creams were prescribed to her with no improvement. She had no history of fever, night sweats, weight loss or
generalized body pruritis. In addition to that, the patient denied any history of insect bites, trauma or recent travel. On
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Table | Summary of the Clinical Information on Reported Cases of Pediatric and Adolescent PCFCL (Less Than 20 Years of Age)

Case | Age | Sex | Lesion Site and Immunohistochemical | Treatment Follow Up and Reference
No. Description Result Duration of
Remission
| 20 F Not reported Not reported Not reported Alive and Regina Fink-
years recurrent at 13 Puchws et al'
months follow up. | (2004)
2 16 M Smooth surfaced CD20, CD79a, BCL6 6 cycles of Alive and disease Massimo
years erythematous nodule positive. polychemotherapy free at 41 months | Ghislanzoni
with hard-elastic CDS5, CDI0, CD30, BCL2, | (cyclophosphamide, follow up. et al* (2005)
consistency. CD2I negative. doxorubicin, etoposide,
Nose and left nasolabial prednisone, cytarabine,
fold, spread to the left bleomycin, vincristine,
cheek, left maxillary and methotrexate)
sinus and soft palate.
3 8 M Firm, alopecic, skin CD20, CDI0, CD21 Surgical excision Alive and disease Tania
years colored, smooth nodule. | positive. free at 48 months | Condarco
Right frontal scalp. BCL2, CD30 negative. follow up. et al® (2008)
4 17 F Localized annular CD20, BCL6, BCL2, Surgical excision and Alive and disease Amitay-Laish
years plaque. CD30 positive. electron beam therapy | free at 25 months | et al® (2009)
Scalp. CDI10 negative. follow up.
5 16 M Rubbery, mobile nodule. | CD20, BCL6 positive. Surgical excision Not reported Wael N. Sayaj
years Left parietal scalp. BCL2 negative. etal” (2019)
6 16 F Indurated erythematous | CD20, BCL6, CDI0 Not reported Not reported Nicole
years plaque. positive. Edmonds
Posterior arm. BCL2, CD30 negative. et al® (2020)
7-11 <20 3 M | Head and neck. Not reported Not reported Alive during David Bomze
years | 2 F a median follow up | et al® (2021)
of 48 months
12 11 M Medial canthus of the CD20, BCL6, CDI0, Surgical excision Alive and disease Paul
years right eye. BCL2 positive. free at 24 months | D’Alessandro
follow up. et al’ (2022)

examination, a solitary nodule over the left forearm measuring 1.5 cm X 1 cm, with an erythematous to hyperpigmented
smooth surface and firm consistency (Figure 1). Differential diagnosis of dermatofibroma and benign adnexal neoplasms
were considered and a skin biopsy was suggested but the patient initially refused. Subsequently, the patient agreed and
a skin biopsy was done. Hematoxylin and eosin (H&E) stained sections of skin show a dense dermal nodular, periadnexal
and perivascular lymphoid infiltrate. The infiltrate involved the superficial and deep dermis, focally extending to the
subcutis, and sparing the epidermis in a follicular growth pattern (Figure 2). It was composed predominantly of small,
elongated CD20 positive B cells with irregular nuclei and inconspicuous nucleoli. A small proportion of the neoplastic
B cell (less than 10%) showed larger, more rounded nuclei with multiple peripheral nucleoli. CD3 positive reactive
T lymphocytes were admixed with the infiltrate. Apoptosis was focally identified; however, mitoses were not prominent.
The B-cell population was positive for BCL2 and showed variable BCL6 positivity in more than 30% of the neoplastic
cells. Only a few scattered cells were positive for CD10 (Figure 3). Additionally, CD30, CD43 and TDT were negative.
CD21 highlighted expanded follicular dendritic meshworks. Notably, BCL6 positive cells were seen extending beyond

the meshwork in some areas.
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Figure | A solitary non scaly erythematous nodule over the left forearm with a firm consistency measuring 1.5 cm x | cm.

Figure 2 (A) A dense dermal infiltrate that shows a follicular growth pattern sparing the epidermis and separated by a Grenz zone (arrow) (H&E, 4x). (B) The infiltrate
focally extends to the subcutaneous fat (arrow) (H&E, 4x). (C and D) A predominance of small cells with irregular, elongated or angulated nuclei with inconspicuous nucleoli.
Larger cells with more rounded nuclei, open chromatin, and peripheral nucleoli are demonstrated (H&E, 40x).

BCL?2 gene rearrangement was not detected by interphase fluorescence in situ hybridization (FISH) performed on
paraffin embedded tissue but Immunoglobulin heavy chain gene rearrangement was detected, confirming the monoclonal
nature of the B-cell population.

Histological picture and molecular genetic testing confirmed the diagnosis of PCFCL.

Accordingly, a full body examination was done, no hepatosplenomegaly, peripheral lymphadenopathy, or other skin
abnormalities were found.

A work-up for metastases included a complete blood count (CBC), peripheral blood flow cytometry, liver function
tests (LFT), creatinine, lactate dehydrogenase (LDH), erythrocyte sedimentation rate (ESR), C- reactive protein test
(CRP) and computed tomography (CT) scan of the chest, abdomen and pelvis which were all unremarkable.
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Figure 3 (A) The neoplastic cells are diffusely and strongly positive for CD20 (4x). (B) They showed variable staining for BCL6 (40x). (C) Uniquely, the neoplastic cells in
this case were diffusely positive for BCL2 (4x). (D) CD2I highlights expanded follicular dendritic meshwork (4x).

Discussion

Primary cutaneous lymphomas are a group of T-cell and B-cell lymphomas that present in the skin without evidence of
extracutaneous disease at the time of diagnosis. Primary cutaneous B-cell lymphomas (PCBCLs) form only 20-25% of all
adult primary cutaneous lymphomas.'® According to the 2018 World Health Organization-European Organization for Research
and Treatment of Cancer (WHO-EROTIC) classification of primary cutaneous lymphomas, PCBCLs are classified into primary
cutaneous marginal zone lymphoma (PCMZL); primary cutaneous follicle center lymphoma (PCFCL); primary cutaneous
diffuse large B-cell lymphoma, leg type (PCDLBCL, LT); Epstein-Bar virus (EBV+) mucocutaneous ulcer; and intravascular
large B cell lymphoma.'' PCMZL and PCFCL both have very indolent clinical courses and excellent prognosis with 100% and
95% a 5-year disease-specific survival rate, respectively.'! PCDLBCL, LT has a more of an aggressive course and unfavorable
prognosis with a 50-60% 5-year survival rate.'" In the pediatric and adolescent age groups (less than 20 years of age), the
incidence of primary cutaneous B-cell lymphomas (PCBCLs) is very rare. Bomze et al found that pediatric PCBCLs incidence is
40 folds lower than in adults (age >20 years), and majority of pediatric cases were PCMZL (77.1%), followed by PCDLBCL
(12.5%) and lastly PCFCL (10.4%). Pediatric PCFCL seems to be extremely rare with only 12 individuals less than 20 years of
age reported in literature (Table 1).'”° The underlying pathogenesis of PCFCL is not well understood and has been linked to
chronic antigenic viral stimulation including Epstein Barr virus (EBV), Human Herpes Virus type 8 (HHVS) and Hepatitis
B virus (HBV).'? Primary cutaneous follicle center lymphoma (PCFCL) presents clinically as a solitary or grouped of plaques or
nodules with a predilection of scalp, forehead, and trunk.'® Review of the literature of reported cases of pediatric PCFCL show
a predilection of lesions occurring on the head and neck area with only a single case over the arm, parallelly our patient
presentation of solitary nodule over the proximal forearm is a rare occurrence for PCFCL in this age group (Table 1).'*° PCFCL
is predominantly composed of a centrocyte cell with cleaved nuclei and centroblast. Its infiltrations can have any of the 3 growth
patterns including follicular, diffuse, or follicular and diffuse.* This infiltration is found in the dermis and can extend deep into
the subcutaneous fat. A subepidermal Grenz zone is seen in most cases. In contrast to the reactive follicular infiltrates, neoplastic
follicles in PCFCL have no or only few tangible body macrophages.'® These neoplastic cells express B-cell markers including
CD20 and CD79a and consistently BCL6 as a marker of follicle center origin, CD10 is variably expressed, it is usually positive in
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follicular pattern and negative in diffuse growth pattern. MUM1 (multiple myeloma 1) and FOXP1 (Forkhead Box P1) staining is
usually negative. The neoplastic cells typically lack BCL2 staining and are always negative for CD5 and CD43.”'%'>""7 Lucioni
et al experienced a BCL2 positive expression in at least 25-27% of PCFCL cases.'® BCL2 is considered helpful in the
differentiation between PCFCL and systemic follicular lymphoma with secondary cutaneous involvement, which is usually
positive in nodal follicular lymphoma and less often found in PCFCL."”"' The proliferation index (Ki67 staining) is usually
lower than those seen in reactive follicles but some cases have shown high proliferation indices.'>'®

PCFCL often lack BCL?2 gene rearrangements; however, if the rearrangement is present at diagnosis, it is associated with risk
of systemic spread.'®*® Immunoglobulin heavy-chain or light-chain gene rearrangements confirm the clonal nature of the
infiltrate, particularly if the differential diagnosis includes reactive lymphoid hyperplasia.'>'® PCFCL usually show amplification
of REL gene and can have mutations in CREBBP (CREB binding protein encoding gene) and K7M2D (Lysine Methyltransferase
2D encoding gene).'®

Our case showed the characteristic morphologic features and lacked BCL2 gene rearrangement. The cells stained for pan
B-cell marker (CD20), however, staining for BCL6 was variable. Uniquely, our case showed diffuse staining for BCL2. It is
reported that if BCL2 is positive, it is usually only weakly expressed.'® It also showed a low Ki67 proliferation index in the 95
germinal center area, in contrast to the strong Ki67- positivity seen in reactive follicles.”’ The exact prognosis of pediatric PCFCL
is not well known due to its rarity, but a single study which is a Population-Based Study compared a PCBCLs 5-year cancer-
specific survival between pediatric and adult population showed 100% survival rate for the pediatric group and 90.9% for the
adult population.® Follow up of the twelve published cases of pediatric PCFCL showed 9 cases were alive and disease free over
a range of 42 weeks, one case disease recurred at 13 months follow-up, the remaining two patients’ disease course was not

reported (Table 1), our patient was referred to a specialist hospital for further management.'"

Conclusion

We report this case of primary cutaneous Follicle center lymphoma (PCFCL) for the rarity in pediatric and adolescent age
group, the unusual site of occurrence over the forearm, the unusual immunohistochemical testing, as an addition to the
reported cases of pediatric PCFCL in the literature, also to shed light on the importance of skin biopsies in diagnosing
PCFCL which can be easily misdiagnosed or missed for other benign cutaneous neoplasms.
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