
OPINION
published: 23 June 2020

doi: 10.3389/fonc.2020.00988

Frontiers in Oncology | www.frontiersin.org 1 June 2020 | Volume 10 | Article 988

Edited by:

Laurence de Leval,

Centre Hospitalier Universitaire

Vaudois (CHUV), Switzerland

Reviewed by:

Alejandro Majlis,

Las Condes Clinic, Chile

*Correspondence:

Mauro Alaibac

mauro.alaibac@unipd.it

Specialty section:

This article was submitted to

Hematologic Malignancies,

a section of the journal

Frontiers in Oncology

Received: 29 January 2020

Accepted: 19 May 2020

Published: 23 June 2020

Citation:

Tadiotto Cicogna G, Ferranti M and

Alaibac M (2020) Diagnostic Workup

of Primary Cutaneous B Cell

Lymphomas: A Clinician’s Approach.

Front. Oncol. 10:988.

doi: 10.3389/fonc.2020.00988

Diagnostic Workup of Primary
Cutaneous B Cell Lymphomas: A
Clinician’s Approach

Giulia Tadiotto Cicogna, Martina Ferranti and Mauro Alaibac*

Unit of Dermatology, University of Padua, Padua, Italy

Keywords: primary cutaneous B-cell lymphomas, work-up, computerized tomography, positron emission

tomography, bone marrow biopsy

Primary cutaneous lymphomas (PCLs) are a heterogeneous group of extranodal non-Hodgkin
lymphomas, limited to the skin, with no evidence of extracutaneous disease at the time of diagnosis.
PCLs are the most frequent extra-nodal lymphomas, with an incidence around 10 cases per million
inhabitants per year. Among all PCLs, primary cutaneous B-cell lymphomas (PCBCLs) account
for∼25–35%. According to the 2018 World Health Organization (WHO)-European Organization
for Research and Treatment of Cancer (EORTC) classification for primary cutaneous lymphomas,
PCBCLs are classified into three most common entities: primary cutaneous marginal zone B-
cell lymphoma (PCMZL), primary cutaneous follicle-center lymphoma (PCFCL), and primary
cutaneous diffuse large B-cell lymphoma-leg type (PCLCL-LT). PCMZL and PCFCL are considered
clinically indolent and have an excellent prognosis, with 5-year survival rates higher than 90%.
PCLCL-LT is less common and more aggressive, with 5-years survival rate lower than 60% (1).

PCBCLs must be distinguished from nodal or systemic malignant lymphomas involving
the skin secondarily, which are characterized by different clinical behavior and prognosis, and
require distinct therapeutic approaches. Thus, a correct staging workup is mandatory for an
appropriate management.

The TNM classification system is the most widely used system for the assessment of the extent
of non-lymphoid malignant diseases. The addition of item “B” (blood) to TNM was proposed
to better stage patients with cutaneous T-cell lymphomas presenting as mycosis fungoides (MF)
or Sézary syndrome (SS), which together account for the 75–85% of all PCLs. Nevertheless,
TNM+B classification system is not applicable for non-MF/SS primary cutaneous lymphomas
due to their different clinical behavior (2). For this purpose, in 2007 the International Society for
Cutaneous Lymphomas (ISCL) and EORTC proposed new staging recommendations for cutaneous
lymphomas other than MF and SS (3). According to these recommendations, an accurate staging
should begin with a complete assessment of systemic symptoms and a physical examination. In
every case blood tests should be performed, including a complete blood count with leukocyte
differential, liver and kidney function analysis, serum levels of beta-2-microglobulin and lactate
dehydrogenase (LDH). If laboratory tests are altered an immunophenotypic study of peripheral
blood lymphocytes should be considered (3). Detection of chromosomal abnormalities in PCBCLs
may be also useful for diagnosis, prognosis and therapy and it is generally performed using
fluorescent in situ hybridization (FISH) (4). In particular, rearrangements of the MYC gene
detected by FISH are present in a considerable percentage of patients with PCLCL-LT (32%) and
patients exhibiting MYC rearrangement showed an inferior disease-specific survival and disease-
free survival (5). Therefore, it may be useful to perform MYC-FISH in all newly diagnosed
PCLBCL-LT. Furthermore, the mutational profile of the coding genome of PCLBCL-LT using
whole genome sequencing may also help in the diagnosis in selected cases by the identification
of a high mutational rate for MYD88, PIM1 and CD79B genes (6). The chromosomal translocation
t(14;18)(q32;q21) is found in the majority of nodal follicular lymphomas and is responsible for
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overexpression of Bcl-2, a protein that prevents apoptosis
of neoplastic cells. Immunohistochemical staining of PCFCLs
generally showed low BCL2 expression intensity (about 69%
of cases) or no expression (31%) whereas only 9% of PCFCL
cases displayed the t(14;18) translocation using FISH analysis.
However, the t(14;18) translocation with BCL-2 expression
in PCFCLs was not associated with a worse prognosis and
consequently identification of this translocation is not sufficient
to predict clinical prognosis (7).

It has been suggested to perform in the indolent types of
PCBCLs (PCMZL and PCFCL) the identification of Borrelia
infection by antibody test using enzyme linked immunosorbent
assay (ELISA) and by polymerase chain reaction (PCR)
of Borrelia DNA in tumor tissue. To this regard, there is
some evidence that Borrelia infection in North American
and European endemic areas (from southern Scandinavia
into the northern Mediterranean countries of Italy, Spain,
and Greece, east from the British Isles into central Russia
and the northeastern and north-central United States) may
play a role in the pathogenesis of indolent type of PCBCLs
because of chronic inflammation (8–11). This association
may have therapeutic implications as antibiotic therapy
(likewise to Helicobacter pylori infection in gastric MALT
lymphoma) might be useful in treating these types of
lymphomas. On the other hand, the largest available study
aimed to evaluate the prevalence of Borrelia infection in
patients with cutaneous lymphomas failed to demonstrate
an association between PCBCL and this microorganism
in non-endemic area (9). Consequently, diagnostic test
for the identification of Borrelia infection have no clinical
significance and should not be performed outside areas endemic
for this microorganism. Conversely, in areas endemic for
Borrelia infection, the identification of Borrelia infection by
ELISA would constitute a rational choice in patients with
these malignancies.

An appropriate imaging study should be performed in all
patients with PCBCLs and includes either a chest, abdominal
and pelvic computerized tomography (CT) scan with contrast
or a whole body positron emission tomography (PET) technique
together with CT scan, PET/CT scan (12, 13). In case of
clinically detection of pathologically enlarged lymph nodes of
the head and neck areas, the imaging should include the
neck in order to evaluate the cervical lymph nodes. In the
guidelines for the work up of PCBCLs it is not specified which
imaging technique to choose; CT with contrast is a frequently
used imaging method in clinical practice which can show the
presence of enhanced lesions, however CT may not be able to
diagnose inconspicuous skin lesions, non-enlarged lymph nodes
containing PCL tumor cells and subclinical visceral metastasis
(3, 13). Whole-body PET/CT can detect lesions through the
difference in metabolic activity between malignant and normal
cells, giving the possibility to detect ignored skin lesions and
visceral involvement, even in the absence of an anatomic
abnormality (14). Even though there is an increased evidence

in using PET/CT for staging PCBCLs, it seems that the role of
PET imaging, especially in detecting skin lesions, varies among
lymphoma types. As a matter of fact, in a study conducted by
Feuerman et al. in 2019, they demonstrate that PET/CT detected
100% of cases of cutaneous involvement in PCLCL-LT and only
11% of PCMZLs and 27% of PCFCLs. This could be due the
difference in glucose metabolism among the various types of
lymphoma; neoplastic cells of indolent lymphoma have usually
a lower metabolic activity whereas neoplastic lymphocytes of
aggressive subtypes have a higher glucose metabolism (15). In
our opinion, a CT scan with contrast could be sufficient in
indolent lymphomas (PCMZLs and PCFCLs), whereas in more
aggressive types of malignancies, such as in PCLCL-LT, a PET/CT
should be performed to achieve a better staging of the disease. If
imaging shows the presence of lymph nodes that have a short axis
larger than 1 cm, or have significantly increased PET activity, they
should be sampled for tissue examination (3).

Next step in staging PCBCLs is the bone marrow biopsy,
but the role of this diagnostic tool is controversial (16).
According to the WHO-EORTC classification guidelines a
bone marrow biopsy is indicated for PCLCL-LT because of
the potential risk of extracutaneous spread, whereas it is
optional in patients with PCMZL and PCFCL which have
instead an indolent clinical behavior with a very low risk
of dissemination (17). On the other hand, results of bone
marrow biopsy examination in PCMZL or PCFCL with
negative imaging study showed that in the PCMZL group
2% of patients showed bone marrow involvement whereas
in the PCFCL group 11% had bone marrow involvement.
Moreover, PCFCL patients with a positive bone marrow had
a significantly worse prognosis when compared with patients
without bone marrow involvement (5-year disease specific
survival 63 vs. 95%). These results indicate that bone marrow
investigation may be useful for staging patients with a PCFCL
especially if it displays BCL-2 expression, whereas bone marrow
examination appears to have limited value in patients with
PCMZL (18, 19).

In summary, an appropriate diagnostic process has important
implications for the management of patients with PCBCLs. The
clinician starts with the diagnosis issued by the pathologist
and may ask for additional molecular and/or microbiological
investigations. The subsequent diagnostic work-up of PCBCLs
should determine the extent of disease and can be achieved
through a careful staging assessment which should be based
on the biological behavior of the different subtype of PCBCLs,
notably indolent or aggressive.

AUTHOR CONTRIBUTIONS

GT, MF, and MA have made substantial contributions to
conception and design of the article and have all been involved
in drafting the manuscript and revising it critically for important
intellectual content. All authors contributed to the article and
approved the submitted version.

Frontiers in Oncology | www.frontiersin.org 2 June 2020 | Volume 10 | Article 988

https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles


Tadiotto Cicogna et al. Workup of Cutaneous B-cell Lymphomas

REFERENCES

1. Willemze R, Cerroni L, Kempf W, Berti E, Facchetti F, Swerdlow SH, et al.

The 2018 update of the WHO-EORTC classification of primary cutaneous

lymphomas. Blood. (2019) 133:1703–14. doi: 10.1182/blood-2018-11-881268

2. Bunn P, Lamberg S. Report of the committee on staging and classification of

cutaneous T-cell lym- phomas. Cancer Treat Rep. (1979) 63:725–8.

3. Kim YH, Willemze R, Pimpinelli N, Whittaker S, Olsen EA, Ranki A, et al.

TNM classification system for primary cutaneous lymphomas other than

mycosis fungoides and Sezary syndrome: a proposal of the international

society for cutaneous lymphomas (ISCL) and the cutaneous lymphoma task

force of the European organization of research and treatment of cancer

(EORTC). Blood. (2007) 110:479–84. doi: 10.1182/blood-2006-10-054601

4. Jeon YK, Yoon SO, Paik JH, Kim YA, Shin BK, Kim H-J, et al. Molecular

testing of lymphoproliferative disorders: current status and perspectives. J

Pathol Transl Med. (2017) 51:224–41. doi: 10.4132/jptm.2017.04.09

5. Schrader AMR, Jansen PM, Vermeer MH, Kleiverda JK, Vermaat JSP,

Willemze R. High Incidence and clinical significance of MYC rearrangements

in primary cutaneous diffuse large B-cell lymphoma, leg type. Am J Surg

Pathol. (2018) 42:1488–94. doi: 10.1097/PAS.0000000000001132

6. Mareschal S, Pham-Ledard A, Vially PJ, Dubois S, Bertrand P, Maingonnat C

et al. Identification of somatic mutations in primary cutaneous diffuse large

B-cell lymphoma-leg type by massive parallel sequencing. J Invest Dermatol.

(2017) 1137:1984–94. doi: 10.1016/j.jid.2017.04.010

7. Servitje O, Climent F, Colomo L, Ruiz N, García-Herrera A, Gallardo F,

et al. Primary cutaneous vs secondary cutaneous follicular lymphomas: A

comparative study focused on BCL2, CD10, and t(14;18) expression. J Cutan

Pathol. (2019) 46:182–9. doi: 10.1111/cup.13399

8. Goodlad J, Davidson M, Hollowood K, Ling C, MacKenzie C, Christie I et al.

Primary cutaneous B-cell lymphoma and Borrelia burgdorferi infection in

patients from the highlands of Scotland. Am J Surg Pathol. (2000) 24:1279–

85. doi: 10.1097/00000478-200009000-00012

9. Ponzoni M, Ferreri AJ, Mappa S, Pasini E, Govi S, Facchetti

F, et al. Prevalence of Borrelia burgdorferi infection in a

series of 98 primary cutaneous lymphomas. Oncologist. (2011)

16:1582–8. doi: 10.1634/theoncologist.2011-0108

10. Ponzoni M, Ferreri AJM. Bacteria associated with marginal zone lymphomas.

Best Pract Res Cl Ha. (2017) 30:32–40. doi: 10.1016/j.beha.2017.01.001

11. Malachowski S, Sun J, Chen P, Seminario-Vidal L. Diagnosis and

management of cutaneous B-cell lymphomas. Dermatol Clin. (2019) 37:443–

54. doi: 10.1016/j.det.2019.05.004

12. Kheterpal M, Dai J, Geller S, Pulitzer M, Ni A, Myskowski P et al.

Role of imaging in low-grade cutaneous B-cell lymphoma presenting in

the skin. J Am Acad Dermatol. (2019) 81:970–6. doi: 10.1016/j.jaad.2019.

01.037

13. Qiu L, Tu G, Li J, Chen Y. The role of 18F-FDG PET and PET/CT in

the evaluation of primary cutaneous lymphoma. Nucl Med Commun. (2017)

38:106–16. doi: 10.1097/mnm.0000000000000614

14. Mandava A, Koppula V, Wortsman X, Catalano O, Alfageme F.

The clinical value of imaging in primary cutaneous lymphomas:

role of high resolution ultrasound and PET-CT. Br J Radiol. (2019)

92:20180904. doi: 10.1259/bjr.20180904

15. Feuerman H, Snast I, Amitay-Laish I, Bairey O, Barzilai A, Feinmesser

M, et al. The utility of 18F-fluorodeoxyglucose positron-emission

tomography/computed tomography in cutaneous B-cell lymphoma. Isr

Med Assoc J. (2019) 21:580–4.

16. Willemze R, Hodak E, Zinzani P, Specht L, Ladetto M. Primary cutaneous

lymphomas: ESMO clinical practice guidelines for diagnosis, treatment

and follow-up. Ann Oncol. (2018) 29:iv30–40. doi: 10.1093/annonc/m

dy133

17. Wilcox R. Cutaneous B-cell lymphomas: 2019 update on diagnosis,

risk stratification, and management. Am J Hematol. (2018) 93:1427–

30. doi: 10.1002/ajh.25224

18. Senff N, Kluin-Nelemans H, Willemze R. Results of bone marrow

examination in 275 patients with histological features that suggest an

indolent type of cutaneous B-cell lymphoma. Br J Haematol. (2008) 142:52–

6. doi: 10.1111/j.1365-2141.2008.07159.x

19. Muniesa C, Hernández-Machín B. Is bone marrow biopsy always indicated

in patients with primary cutaneous marginal zone B-cell lymphoma? Actas

Dermosifiliogr. (2013) 104:667–71. doi: 10.1016/j.adengl.2013.01.003

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Tadiotto Cicogna, Ferranti and Alaibac. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Oncology | www.frontiersin.org 3 June 2020 | Volume 10 | Article 988

https://doi.org/10.1182/blood-2018-11-881268
https://doi.org/10.1182/blood-2006-10-054601
https://doi.org/10.4132/jptm.2017.04.09
https://doi.org/10.1097/PAS.0000000000001132
https://doi.org/10.1016/j.jid.2017.04.010
https://doi.org/10.1111/cup.13399
https://doi.org/10.1097/00000478-200009000-00012
https://doi.org/10.1634/theoncologist.2011-0108
https://doi.org/10.1016/j.beha.2017.01.001
https://doi.org/10.1016/j.det.2019.05.004
https://doi.org/10.1016/j.jaad.2019.01.037
https://doi.org/10.1097/mnm.0000000000000614
https://doi.org/10.1259/bjr.20180904
https://doi.org/10.1093/annonc/mdy133
https://doi.org/10.1002/ajh.25224
https://doi.org/10.1111/j.1365-2141.2008.07159.x
https://doi.org/10.1016/j.adengl.2013.01.003~
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

	Diagnostic Workup of Primary Cutaneous B Cell Lymphomas: A Clinician's Approach
	Author Contributions
	References


