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Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the
article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If
material is not included in the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/ . The growing use of reduced-dose radiotherapy in
patients with primary cutaneous lymphoma is a promising development. Nevertheless, the absence
of controlled clinical trials to ascertain standardized doses for each specific type constitutes a
significant impediment to the advancement of this field. This expert opinion strongly advocates for
advancements in radiation oncology practice that address the unique complexities of primary
cutaneous lymphoma. By refining our methodologies, we can optimize patient care and outcomes
in this dynamic field.

Open Access funding enabled and organized by Projekt DEAL.

Primary cutaneous lymphomas comprise a diverse group of non-Hodgkin lymphomas that are both
increasingly common and multifaceted [ 1 ]. The preponderance of these cells, constituting over two
thirds of the total population, originate from T lymphocytes, while the residual fraction is derived
from B lymphocytes. Accurate identification of the specific type of lesion involves various
methodological approaches, including histological and molecular analyses [ 2 ]. Primary cutaneous
lymphomas primarily affect middle-aged and older adults, emphasizing the need for awareness and
early detection [ 3 ]. Patients frequently encounter cutaneous manifestations that have been
demonstrated to diminish their health-related quality of life [ 4 — 9 ]. The treatment strategy is
individually tailored based on the stage of the disease, thus ensuring optimal patient care. In this
expert opinion, we highlight the critical role of modern RT fractionation schemes and provide a clear
radiation algorithm, demonstrating its significant potential to improve outcomes for several forms of
the disease [ 10, 11].

Low-dose radiotherapy (RT) is an exceptionally effective treatment for various entities, known for its
outstanding tolerability in cutaneous lymphoma [ 12 ]. However, use of conventional doses > 24 Gy
still seems to be common practice among a significant number of radiation oncologists [ 13 ].
Low-dose radiation therapy not only exerts a direct cytotoxic effect but also enhances its antitumor
efficacy by activating CD4+ and CD8+ T cells in the lymph nodes [ 14 ]. When combined with
immunotherapy, this approach can trigger a powerful systemic response. Notably, antitumor
immunotherapy showed increased effectivity when preceded by low-dose RT, which opens up
promising avenues in the battle against cancer [ 15, 16 ].

Besides promising clinical advantages, modern RT doses for cutaneous lymphomas offer benefits
from both patient and healthcare perspectives. It is not only more convenient but also requires
fewer hospital visits, thereby effectively reducing time demands and costs [ 17 ]. The rising
importance of discussion with patients undergoing RT emphasizes the pressing necessity for
patient empowerment and shared decision-making.

The European Organization for Research and Treatment of Cancer (EORTC) recommendations
provide guidance on selecting RT fractionation schemes based on the type of lymphoma [ 12]. In
this section, we give updated recommendations regarding RT dose and fractionation for the most
common types of cutaneous lymphoma.

The radiation algorithm for cutaneous T-cell ymphomas is depicted in figure 1 .



Local RT is an effective treatment for plaques and tumors related to mycosis fungoides (MF). This
modality can be used as a standalone treatment for localized disease or as an adjuvant therapy for
lesions that do not adequately respond to other therapies. Additionally, RT can be a significant
palliative measure for patients with advanced or symptomatic lesions [ 12 , 13 ]. The dose
prescription is typically 8 Gy in two fractions [ 18 , 19 ]. A retrospective analysis shows that a
single-fraction low-dose radiotherapy of 6 Gy is equally effective as a two-fraction regimen of 2 x 4
Gy in achieving a complete response for localized MF [ 20 ]. For patients with > 10% body surface
area (BSA) involvement, low-dose total-skin electron beam therapy (TSEBT) with 8-12 Gy over 2
weeks is recommended [ 21 — 26 ]. If the response to low-dose radiation is insufficient after 3
months, a second radiation course can be administered. Subsequent or maintenance systemic
treatments after TSEBT may improve outcomes [ 12, 27 — 29 ].

Low-dose TSEBT with 8-12 Gy over 2 weeks can improve skin symptoms and quality of life within
4-8 weeks of starting RT [ 8 , 30 ]. It effectively reduces cutaneous tumor burden and
lymphadenopathy [ 31 ]. In refractory cases of Sézary syndrome (SS), RT can alter the tumor
microenvironment by increasing targeted receptor expression. Moreover, TSEBT is also useful for
patients who require systemic treatment-free intervals due to bad general condition or side effects
of other treatment modalities [ 12 ].

For patients with primary cutaneous anaplastic large cell lymphoma (PCALCL) with either solitary or
multiple localized lesions, local radiotherapy at a dose of 20 Gy in 8 fractions has proven to be
highly effective, leading to a low rate of relapses [ 32, 33 ]. In cases where patients have multiple
lesions, administering RT as 8 Gy in two fractions can quickly relieve skin manifestations and
reduce the frequency of hospital visits [ 33 ].

Solitary lesions can be effectively addressed with low-dose radiotherapy, delivering 4 Gy in two
fractions. Remarkably, this approach shows a complete remission rate (CRR) beginning from 92%
in the existing literature, demonstrating its compelling efficacy [ 34 — 36 ].

Primary cutaneous marginal zone lymphoma/lymphoproliferative disorder and follicle center
lymphoma stand out as the most prevalent forms of indolent lymphomas, each offering a
remarkably favorable prognosis [ 36 ]. Doses as low as 4 Gy in two fractions elicit CRR in over 90%
of cases, as has been shown in several retrospective series. Higher doses might reach even higher
CR rates and the dosage might be increased after a non-satisfying result from low-dose RT. This
flexibility in dosage not only enhances treatment effectiveness but also contributes to the hope of a
positive outcome for those affected [9, 12, 37, 38 ].

Primary cutaneous diffuse large Bm cell lymphoma leg type (PCDLBCL-LT) is a rare condition that
often carries a challenging prognosis. The treatment for PCDLBCL-LT artfully combines
rituximab-based therapies with age-appropriate systemic therapies, showcasing a commitment to
personalized care [ 12 ]. For localized cases, a consolidative radiation therapy dose of 30 Gy in

2m Gy daily fractionated involved-site radiotherapy may be employed to maximize the therapeutic
impact. For patients unable to receive systemic therapy, higher doses of conventional radiotherapy
or hypofractionated radiation regimens may be considered as an option. The radiation algorithm for
cutaneous B-cell lymphomas is depicted in figure 2 . Recently, a collaborative analysis by the
German Society of Radiation Oncology (DEGRO) and the Working Group on Dermatological
Oncology (ADO) revealed that reduced-dose radiotherapy (30-36 Gy) was effective for local control
in a large retrospective cohort [ 39 ]. A therapy de-escalation strategy fosters may be a reasonable
option when facing challenging situations among this elderly group of patients [ 12, 40, 41 ].
Localized lesions can often be effectively treated with local radiation using electrons. However, for
certain body surfaces, photon fields from intensity-modulated radiotherapy may be necessary to
achieve a homogeneous dose distribution [ 42 ].

Modern-dose local radiation therapy is an effective treatment for various cutaneous lymphomas,
offering quick relief from skin symptoms with minimal toxicities and rare local relapses. Low-dose
TSEBT also demonstrates satisfactory response rates, rapid symptom relief, and improved



health-related quality of life for patients with mycosis fungoides and Sézary syndrome. Fig. 1
Radiotherapy dose recommendations for primary cutaneous Tm cell lymphomas (adapted from
European Organization for Research and Treatment of Cancer recommendations). LPD
Lymphoproliferative disorder; RT Radiotherapy; TSEB Total skin electron beam therapy
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