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A B S T R A C T   

Purpose: Total skin electron beam therapy (TSEBT) is used mostly in the treatment of cutaneous T cell lymphoma. 
In this study we describe the results of TSEBT applied in the Netherlands using two different schedules, a con-
ventional dose schedule of 35 Gy and a low-dose schedule of 12 Gy. We aimed to evaluate the treatment results in 
and compare treatment outcomes between the two treatment groups and to further define indications for both 
doses. 
Methods: In the LUMC, Leiden, we performed a retrospective analysis of 51 patients treated with TSEBT between 
January 2008 and December 2018, with follow-up untill December 2019. Thirty one patients were treated with 
35 Gy and twenty with 12 Gy. The dose was chosen based on the severity of skin involvement. Outcome measures 
were time to meaningful progression, survival, response rate and toxicity. 
Results: Time to meaningful progression was 5.1 months with no significant differences between dose groups (P 
= 0.77). Overall survival was 27.4 months. Both time to progression and survival were significantly better for T2 
vs T3 stage. Overall response rate was 80.4 %. Both dose groups showed improvement of symptoms. Treatment 
was generally well tolerated. 
Conclusions: Both high-dose and low-dose TSEBT offer similar results for TMP and OS. It remains unclear which 
patients benefit most from a high-dose schedule. We propose to use the low-dose schedule as a standard for 
TSEBT and use supplementary boosts or escalation to high-dose treatment for patients unresponsive to the low- 
dose schedule.   

Introduction 

Mycosis Fungoides (MF) and Sezary Syndrome are the most common 
cutaneous T cell lymphomas. MF is characterized by a variety of skin 
lesions such as patches, plaques, tumors and erythroderma, either 
localized or widespread. There may be involvement of lymph nodes or 
visceral organs at presentation or later on in the disease course although 
this occurs rarely. Sezary Syndrome is a distinctive disease with blood 
involvement of the malignant T-cells of the skin. Both diseases are staged 
by the TNMB classification [1]. Both type and number of skin lesions as 
well as the TNMB classification are indicators of prognosis [2–4]. 

Specific subtypes of MF such as folliculotropic or transformed MF and 
Sezary Syndrome have a worse prognosis compared to classical MF 
[5–7]. Several studies show the impact of different histopathological 
factors that affect prognosis such as CD30 and KI-67 [6,8]. The possible 
therapeutic implications of these findings are yet undefined. MF can be 
treated by a variety of therapy modalities depending on disease stage. 
Treatment can either be local, such as topical corticosteroids and local 
radiotherapy, or directed to the complete body or skin by systemic 
medication, PUVA or total skin electron beam therapy (TSEBT) [9]. 
Allogenic hematopoietic stem cell transplantation is the only curative 
treatment option in MF. In the transplantation setting TSEBT is often 
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used before conditioning to minimize disease burden in the skin since 
skin lesions tend to be less responsive to chemotherapy regimens [10]. 

Radiation has been used in cutaneous lymphoma since the beginning 
of the twentieth century and immediately showed impressive results 
[11]. In 1940, Trump suggested using accelerated electrons and in 1952 
the first patient was treated with TSEBT [12,13]. Further refinements in 
the technique of total skin irradiation were made in Stanford [14]. Good 
outcomes with conventional dose TSEBT have been published with 
median time to progression ranging from 11 up to 102 months [15–18]. 
More recently there has been a peak of interest in TSEBT with lower 
doses to reduce treatment time and toxicity and allow for retreatment 
schedules [18–21]. TSEBT at our department is reserved for patients 
with progression after primary treatment with superficial skin-directed 
therapies or with the tumor burden of the skin estimated too extensive 
for such therapies. However, published reports, as reviewed by 
Chowdhary, document a wide variety of stages of disease and number of 
previous treatments at the time of TSEBT, highlighting the heterogeneity 
of the patient population receiving TSEBT [18]. A clear guideline for 
how to select patients for either high-dose or low-dose therapy is lack-
ing. The goals of this study are to describe the results of TSEBT at our 
center, to evaluate whether there are predictive factors for time to 
progression and overall survival and to describe the selection of patients 
for either high dose or low dose treatment. Based on the comparison of 
our results with the literature treatment recommendations were 
formulated to select patients for either schedule. 

Methods and materials 

Study subjects 

In The Netherlands treatment expertise of cutaneous lymphoma is 
centered at Leiden University Medical Center (LUMC) and all TSEBT’s in 
the Netherlands are performed at the LUMC radiotherapy department. 
Consecutive patients treated with TSEBT for T-cell lymphoma between 
January 1st 2008 and December 31th 2018 were included in our data-
base. Follow up data up until December 31th 2019 were retrospectively 
extracted. We excluded patients that had a diagnosis other than T-cell 
lymphoma (N = 5), did not have adequate follow up data (N = 3), were 
treated with a prior TSEBT before 2008 (N = 5), received a personalized 
dose (N = 2), were treated with TSEBT as part of a conditioning regimen 
for allogenic stem cell transplantation (N = 4) or were treated with total 
skin technique on much smaller skin surface areas (e.g. total head 
irradiation, N = 15). 

Treatment selection 

Patients with multiple skin tumors of considerable thickness received 
a high dose TSEBT. In doing so gradual remission of thick tumors during 
the treatment period allows the dose to reach the deeper parts of the 
lesions. Low-dose treatment was given to patients with generally lower 
disease stages with more superficial skin involvement but unresponsive 
to other types of treatment such as PUVA. Photo 1 and 2 clarify these 
selection criteria based on skin lesion burden. Both patients would 
classify as stage IIB/T3 although there are clear differences in skin 
involvement. Twice only a half body TSEBT was given when the upper 
part of the body was free of disease. Since clear criteria for treatment 
selection are lacking, the decision is made by consensus within the 
multidisciplinary team consisting of the radiation oncologists and der-
matologists involved in TSI treatment at our center. 

Irradiation technique 

TSEBT was administered by the dual fixed-angle six-field technique 
originally developed at Stanford University and currently used by>80% 
of the radiation facilities that perform TSEBT [14]. This technique 
consists of anterior and posterior dual fields combined with four oblique 

fields to improve dose uniformity. All fields given with gantry 69◦ and 
111◦ to respectively irradiate the lower and upper half of the patient. To 
minimize the treated volume and selectively treat the skin up to 1 cm 
depth 4 MeV electrons are applied. Supplementary 4 MeV electron fields 
were used to compensate for underdosage of the TSEBT, routinely to the 
perineal region, vertex, soles, epaulets and if needed also on infra-
mammary or infra-abdominal folds. Moreover, if indicated, tumor spe-
cific boost fields were sometimes used. The eye lenses were routinely 
shielded unless there was peri-ocular tumor localization. In cases of 
serious toxicity during treatment additional shielding was applied, 
mostly to feet and ankles, or supplementary fields were omitted (e.g. 
soles). Both high-dose and low-dose treatment were given in 2 fractions 
per week, supplementary fields were given once a week. High dose 
treatment was given in 20 fractions of 1,75 Gy per fraction, supple-
mental doses were 25 Gy in 10 fractions. With the high dose schedule 3 
out of 6 standing positions per day were treated, alternating between 
anterior/posterior oblique fields on Monday and posterior/anterior 
oblique fields on Thursday. Irradiating 3 out of 6 positions each fraction 
results in a somewhat less homogeneous fraction dose per day, however, 
it allows for more patient comfort and is easier from a logistical point of 
view [22]. For the low dose treatment (6 fractions of 2 Gy with sup-
plemental doses of 7.5 Gy in 3 fractions) all six positions were irradiated 
each fraction, giving a more homogeneous fraction dose. Dosimetric 
analysis of the irradiation delivered is performed as described in the 
recently published Code of Practice and recommendations for Total 
Body Irradiation and Total Skin Irradiation by the Netherlands Com-
mission on Radiation Dosimetry (NCS) [23]. 

Data collected 

The following data were extracted from the medical records. With 
regard to patient characteristics: age; gender; date of diagnosis, histo-
logical subtype and immunohistochemistry; disease stage at time of 
TSEBT [1]; comorbidities; time from diagnosis to TSEBT; previous 
treatments and medication history. Furthermore treatment parameters: 
treatment completion (completion of prescribed dose); radiotherapy 
dose including data on boost location and dose; treatment adjustments 
and reason (e.g. due to toxicity) and end date of treatment. With regard 
to outcomes: clinical response; symptoms before and after treatment; 
adjuvant treatment after TSEBT; subsequent treatment lines including 
date of treatment; acute toxicity (radiation dermatitis comprising ery-
thema, edema and desquamation, and alopecia and as stated above 
derived indications of toxicity such as analgetics use and addition of 
shielding during therapy); long term toxicity (skin pigmentation 
changes, hyperkeratosis, hypohidrosis, fibrosis); date and site of pro-
gression and survival. Symptoms prior to and after TSEBT were graded 
by the researcher based on retrospective examination of the patient 
chart. 

End points 

The primary end point was determined as time to meaningful pro-
gression (TMP), defined as the time from end of TSEBT to subsequent use 
of either irradiation (mostly local but including subsequent TSEBT) or 
other total-skin equivalent therapy such as PUVA, phototherapy or 
systemic therapy. Secondary end points were response rate, treatment 
effect on symptoms and acute and long term toxicity and overall sur-
vival. The aforementioned patient and disease characteristics were used 
to determine predictive factors that influenced our end points. Response 
rates for the tumor as well as symptoms, were scored within 6 months 
after start of TSEBT. Complete remission (CR) was defined as a complete 
disappearance of all lesions, partial remission (PR) as > 50% improve-
ment, stable disease (SD) as no or minimal improvement and progressive 
disease (PD) as the occurrence of new lesions during or shortly after 
TSEBT. PD might occur in the presence of otherwise good response of the 
skin. Acute toxicity was scored during treatment till 3 months after 
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treatment. 

Statistics 

Statistical analyses were performed with IBM SPSS Statistics for 
Windows, Version 25.0. (Armonk, NY: IBM Corp. Released 2017). 
Baseline-, tumor and treatment characteristics were analysed with χ2 

tests and the Mann-Whitney U test. Survival analysis for overall survival 
and TMP was performed with Cox regression analysis. Differences were 
considered statistically significant if P < 0.05. 

Ethical review 

The protocol for our study was submitted for review to the LUMC 
ethics committee (G20.023, March 5, 2020) and was deemed not 
necessary to be subjected to further review under the Medical Research 
Involving Human Subjects Act (WMO). 

Results 

Clinical characteristics and follow-up data 

A total of 51 patients were included in the study of whom 31 (60.8%) 
received high-dose TSEBT and 20 (39.2%) low-dose TSEBT. Most pa-
tients were diagnosed with MF (N = 46), but a small number of patients 
were treated for Sezary Syndrome (N = 2) or another cutaneous mani-
festation of T-cell lymphoma (N = 3). At the time of the analysis 14 
(27.5%) patients were alive and 37 (72.5%) patients had died. Median 
age was 68 years (range 35–90). Follow-up was calculated from start of 
TSEBT and ranged from 1 month to 11 years with a median of 2.4 years. 
Most patients were male (70.6%) and were treated while the disease was 
in tumor stage (T-stage 3) (N = 34; 70.8%). Respectively 64.7% and 
70.6% of patients received local radiotherapy and PUVA before TSEBT. 
There was no difference in number of treatment types between the high- 
dose and low-dose patients, but there was a trend for a longer median 
time from diagnosis till start of TSEBT for the low-dose group (37.8 
months vs 14.3 months). Patient and disease characteristics as well as 
data on treatment before TSEBT are further described in Table 1 and in 
the supplementary file. 

Treatment delivery 

Several patients did not complete the high-dose treatment resulting 
in a mean given dose of 30.0 Gy in the high dose group. The first patient 
in the low-dose treatment group received 10 Gy, resulting in a mean 
given dose in this patient group of 11.8 Gy. One patient with T3 disease 
started with low dose TSEBT, did not respond and proceeded to a full 
dose treatment, this patient was analysed in the high dose group. In both 
treatment groups several patients received a local boost. Maintenance 
treatment was given to 41.9% and 45.0% respectively of patients of the 
high-dose and low-dose treatment arms. This mostly consisted of sys-
temic treatment (mainly continuation of pre-TSEBT therapy such as 
interferon and methotrexate) or topical corticosteroids and topical 
chemotherapy. 

Time to meaningful progression and overall survival 

Overall median time to meaningful progression (TMP) was 5.1 
months, slightly shorter for patients receiving high-dose TSEBT (4.1) 
compared to low-dose TSEBT (5.3), although not statistically significant. 
Median overall survival (OS) was 27.4 months with substantially shorter 
survival for the high-dose TSEBT group (14.0 months) compared to the 
low-dose group (35.2 months). This difference was not significant 
however, also not in the subgroup analysis performed for MF patients 
only. Disease T-stage did significantly influence both TMP (7.8 vs. 4.6 
months T2 vs T3, p = 0.030) and OS (58.6 vs 15.6 months T2 vs T3 p =
0.017), regardless of treatment dose. Cox regression analysis however, 
did not show a dose effect after correcting for T-stage. Analysis of his-
tologic subtype on TMP and OS also showed no significant differences. 
Ki-67 was reported sparsely in the pathology reports. Survival times for 
both time to meaningful progression and overall survival are shown in 
Table 2. Kaplan-Meier curves are shown in Fig. 1. 

Response to TSEBT 

Most patients responded well to the TSEBT, 13 (25.5%) reached a 
complete response (CR) and 28 (54.9%) a partial response (PR). 
Remission status did not differ between patients receiving a high-dose 
treatment and low-dose treatment, but differed significantly between 
disease stage, all progressive patients had T3 disease (p = 0.007). For 
nine patients the first clinical evaluation after treatment showed pro-
gressive disease (PD), i.e. new lesions or few progressive lesions with 
usually otherwise good response of the rest of the affected skin. Six of 
these patients experienced progression of part of their lesions during the 
irradiation, three patients after initial response during treatment. Best 
recorded responses for each patient after TSEBT are reported in Table 3. 

Table 1 
Patient en tumor characteristics.   

Low-dose 
TSEBT 

High-dose 
TSEBT 

Overall 

No. of patients 20 31 51 
Median age (Years, range) 69 (57-90) 68 (35-78) 69 (35-90) 
Mean follow-up (Months, 

SD) 
31.4 (22.8) 27.6 (37.0) 29.1 (32.0) 

seX (Male, %) 14 (70.0) 22 (71.0) 36 (70.6) 
Diagnosis (%)    
Mycosis Fungoides 19 (95.0) 27 (87.1) 46 (90.2) 
Sezary 0 (0.0) 2 (6.5) 2 (3.9) 
Other CTCL 1 (5.0) 2 (6.5) 3 (5.9) 
Folliculotropic (Yes, %) 13 (68.4) 14 (48.3) 27 (56.3) 
Missing 1 2 3 
Blastic transformation (Yes, 

%) 
10 (55.6) 15 (53.6) 25 (54.3) 

Missing 2 3 5 
T-Stage prior to TSEBT (%)    
T2 7 (36.8) 5 (17.2) 12 (25.0) 
T3 12 (63.2) 22 (75.9) 34 (70.8) 
T4 0 (0.0) 2 (6.9%) 2 (4.2) 
Missing 1 2 3 
Time of diagnosis till 

TSEBT    
Mean (Months, SD) 57.3 (62.8) 36.7 (47.7) 44.8 (54.5) 
MEDIAN (Months, range) 37.8 (2.3 - 

272.7) 
14.3 (1.6 - 
195.5) 

26.2 (1.6 - 
272.7)  

Table 2 
Survival data   

Median TMP in months 
(95% CI) 

Sig. Median OS in months 
(95% CI) 

Sig. 

Total 5.1 (4.1 – 6.0)  27.4 (8.7 – 46.1)  
By 

Treatment     
High-dose 4.1 (3.3 – 7.3) .77 14.0 (6.7 – 21.3)) .335 
Low-dose 5.3 (2.6 – 5.6)  35.2 (32.5 – 37.8)  
By T-Stage*     
T2 7.8 (0.3 – 15.4) .030 58.6 (37.6 – 79.7) .017 
T3 4.6 (4.1-6.5)  15.6 (14.5 – 54.5)  

TMP: time to meaningful progression. OS: overall survival. Analysis by T-stage 
only consisted of MF patients. *Two patients with the diagnosis Sezary Syn-
drome had T4-disease and were excluded. Three patients with other T-cell 
lymphoma were excluded due to different staging method. 
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Symptom resolution 

For 40 patients one or more symptoms before TSEBT were reported. 
Both pruritis and pain were reported equally in both treatment groups. 
Ulcerative tumors were significantly more present in the high-dose 
group (N = 12, 38.7%) compared to the low-dose group (N = 2, 
10.0%) (p = 0.018). In both groups the majority of patients responded 
with symptom relieve after TSEBT, except both patients with ulcerative 

lesions in the low-dose group which showed no improvement (Table 4). 

Toxicity 

In our analysis we limited ourselves to review acute effects of radi-
ation dermatitis and (mostly reversible) alopecia. Within 3 months after 
starting TSEBT 39.6% (N = 19) of patients experienced grade 1–2 ra-
diation dermatitis. Rates of alopecia were sparsely reported but was seen 
in at least 10 patients. In the high-dose group more grade 3 to 4 
dermatitis was reported. There was however no statistically significant 
difference between the two dose arms. One patient died shortly after 
completing high dose TSEBT due to sepsis secondary to ulcera. Data on 
late radiation toxicity were too sparsely reported for thorough analysis, 
but included several reports of xerosis cutis (N = 8), skin ulceration (N 
= 2), pigmentation changes (N = 10), hyperkeratosis (N = 1) and 
hypohydrosis (N = 1). 

Discussion 

In this paper, we described our results of two different schedules of 
TSEBT used over the past 11 years. As far as we know, this is the first 
study reporting a series of consecutive patients treated with either high 
or low dose based on the disease load. Time to meaningful progression 
(TMP) after TSEBT was on average 5 months and was not influenced by 
the radiation dose regimen. Both groups experienced a significant 
improvement of symptoms and an 80% overall remission rate with a 
trend for less toxicity in the low-dose group. All patients were heavily 
pretreated before commencing to TSEBT. 

We implemented our low dose schedule in 2009 after previous dis-
cussions at the CTCL conference in 2008 and the subsequent email 
discussion on starting an international trial using a dose of 10–12 Gy 
with which several centers were piloting [24]. The international trial 
never took place and unfortunately all groups eventually choose a 
slightly different approach [19,21,25]. Rather than fully replacing the 
high dose schedule with a lower dose we decided to choose either 
schedule based on the pattern of skin involvement of an individual pa-
tient. The selection for dose is done subjectively by our clinicians based 
on individual patient disease course, where we try to judge the likeli-
hood of sufficiency of 12 Gy in 6 fractions with 4 MeV electrons for a 
patients disease burden. It is known that 8 Gy in 2 fractions can give a 
good and lasting tumor response in MF [26]. For localized radiotherapy 
the energy of the electrons used is based on a measurement of the 
thickness of the tumor, ranging from 4 MeV to sometimes 15 MeV for 
tumors > 4 cm. The beam quality for TSEBT in the LUMC is 4 MeV, 
therefore treating at maximum 1 cm below the surface area. In case of 
multiple thicker lesions we therefore choose to give the conventional 
TSEBT dose, reasoning that regression of the lesions during treatment 
allowed for penetration of electrons to deeper parts of the tumor later in 
the treatment course. It is however not clear if all lesions in the same 
patient need this high-dose, as progression mostly appears to be limited 
to several lesions rather than all. If the disease burden was more su-
perficial 12 Gy in 6 fractions of 2 Gy was given with an occasional boost 
to one or two thicker tumors. Others choose instead to boost all thicker 
tumors separately prior to TSEBT as well as employing different treat-
ment schedules for low dose treatments (8 × 1,5 Gy, 10 × 1 Gy, 12 × 1 
Gy) [19,21]. 

Other institutions have reported TSEBT results both for high dose 
and low dose schedules. From these papers however it is deduced that 
the schedules were not used simultaneously in clinical practice, neither 
by randomization nor based on clinical decision making. Only Georga-
kopoulos et al randomized 14 patients and found similar good results of 
both schedules [27]. 

As expected, TMP is better for T2 than for T3 patients. It was not 
associated with the dose regimen when the different dose regimens 
within the same T-stage were analysed. This lack of difference can be 
partly explained by the small numbers of patients within both treatment 

Fig. 1. TMP and OS. Upper: Time to meaningful progression for high-dose vs 
low-dose TSEBT (a) and T-stage at Start TSEBT (b). Lower: Overall survival for 
high-dose vs low-dose TSEBT (c) and T-stage at Start of OSEBT (D). Ticks 
are censored. 

Table 3 
Overall response rate.   

N. CR (%) PR (%) SD (%) PD (%) 

Overall 51 13 (25.5) 28 (54.9) 1 (2.0) 9 (17.6) 
By Treatment      
High-dose 31 7 (22.6) 17 (54.8) 0 (0.0) 7 (22.6) 
Low-dose 20 6 (30.0) 11 (55.0) 1 (5.0) 2 (10.0) 
By T-Stage at TSEBT*      
T2 12 7 (58.3) 4 (33.3) 1 (8.3) 0 (0.0) 
T3 34 5 (14.7) 21 (61.8) 0 (0.0) 8 (23.5) 
T4 2 0 (0.0) 2 (100.0) 0 (0.0) 0 (0.0) 

CR: Complete response (no skin lesions at evaluation). PR: partial response 
(≥50%–99% clearance of skin disease). SD: stable disease (<50% clearance of 
skin disease). PD: progressive disease (any new lesions). *Three patients with 
other T-cell lymphoma were excluded from T-stage analysis due to different 
staging method. 

Table 4 
Symptoms and response.   

High-dose Low-dose Sig. 

No. patients with Pruritis (%)    
Total 17 (54.8) 14 (70.0) 0.275 
Improvement after TSEBT 11 (64.7) 9 (64.3)  
No. patients with Pain (%)    
Total 11 (35.5) 6 (30.0) 0.684 
Improvement after TSEBT 6 (54.5) 3 (50.0)  
No. patients with Ulcer (%)    
Total 12 (38.7) 2 (10.0) 0.018 
Improvement after TSEBT 8 (66.7) 0 (0.0)  
Overall Respons after TSEBT (%)    
No symtpom response 7 (26.9) 4 (28.6) 1.000 
Respone of ≥ 1 symptom(s) 19 (73.1) 10 (71.4)   
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groups and the heterogeneity with the group of T3 patients as is illus-
trated in Photo 1. Furthermore, a higher percentage of patients in the 
high-dose group had ulcerative skin lesions at start of treatment, 
denoting a worse skin involvement compared the low-dose group. 

Time to (meaningful) progression was approximately 6 months 
which is lower than the 12.2–16.3 and 11.3–102 months seen by others 
for low-dose [20,21,25,28] and high-dose TSEBT [15–18] respectively. 

Patient receiving high dose treatment did have a shorter median TMP 
compared to patients receiving low dose. This may partly be explained 
by more patients with T3 disease in this group, as well as due to the 
heterogeneity as discussed above. 

We choose TMP as our primary endpoint. Comparison with other 
institutions is difficult due to heterogeneity in patients included with 
regard to disease stage, prior and adjuvant treatments. Also (definition 
of) endpoints vary between papers. TMP is somewhat, but not fully 
comparable to Duration of Clinical Benefit (DCOB) as used by Hoppe et 
al [25]. DCOB however includes any progressive disease as defined by 
Olsen et al. in the endpoint but not a subsequent local irradiation field 
[1]. TMP, with meaningful defined as the need for substantial sequential 
treatment, is a useful outcome measure for retrospective evaluation 
because new treatments are well documented in the patient files. Due to 
these differences comparison of endpoints is hardly possible. As the 
primary goal of TSEBT is to achieve a more manageable disease status 
rather than cure, changes in Modified Severity-Weighted Assessment 
Tool (mSWAT) scores probably better reflect the true benefit of TSEBT, 
as is shown in the prospective study from Morris et al [21]. A local 
radiotherapy field given 6 months after TSEBT denotes meaningful 
progression in our definition but might still coexist with a major clinical 
benefit of the TSEBT. 

Overall survival of our patients (median 27 months, 50 % at 2 years) 
is also lower than reported by others [15,16,18,21]. This is likely due to 
the use of TSEBT at later stages in the disease course compared to others. 
From personal communications we know that treatment choices in CTCL 
vary between countries with a rather conservative approach in the 
Netherlands, applying TSEBT after all other options are used. In one 
paper TSEBT is even used as first line therapy [15]. A more objective 
measure for this is the number of previous treatments before TSEBT. 
Again this is impossible to compare between papers due to either lack of 
reporting or summarizing treatments of the same type instead of 
counting them separately. Interval from initial diagnosis to TSEBT could 
also be an indicator of differences between institutions in the use of this 
treatment modality. A median of 26.2 months (1.6–282.7) from diag-
nosis to TSEBT was found compared to 4–21 months in other reports 
[15,19,28]. Not all papers however mention this parameter 
[16,18,25,21]. Remission rates were adequate in our study at over 80 % 
with 25.5 % of patients reaching CR. This is comparable to other papers 
when taking the higher disease stage of our patients into account [29]. It 
should be noted that the 20% of patients with PD by our definition still 
had a good remission on the largest surface area of the skin. Also 
symptom relieve was impressive and comparable to others, under-
scoring the fact that the main goal of TSEBT treatment is achieved. 

No patient or tumor characteristic other than T-stage that influenced 
disease course was identified. As expected, TSEBT dose did not influence 
overall survival. Our study shows that for both low and high dose groups 
TSEBT gives a clinical benefit. It appears to be possible to divide our 
patients in distinctive groups based on subjective clinical decision 
through joint evaluation by the dermatologist and radiation-oncologist 
appears to be possible. However, from our data nor from literature is 
it clear if patients currently treated with low-dose regimens would 
experience longer remissions and symptom relieve if treated with a high- 
dose. The opposite is also true, high dose patients might achieve similar 
results with a low dose schedule supplemented with boosts to thicker 
and ulcerative tumors. Low-dose TSEBT has advantages both for patients 
and department logistics. As shown in our study it offers similar symp-
tom relieve, with the exception of ulcerative disease. With the same 
reduction in disease burden and symptoms it might be preferable to use 

several low-dose treatments in the course of a patients disease if 
necessary as opposed to one high-dose series. A rigorous implementation 
of mSWAT scoring at every patient visit will help in better documenting 
disease status prior to and after treatment and determine response 
duration. A major limitation of the study is its retrospective non- 
randomized design which could create bias in the data. For example, 
more patients with T2 stage were present in the low dose group and 
more patients with T3/T4 stage in the high dose group. Despite 
adjustment for T stage in the analysis, remaining bias cannot be 
excluded. We should be careful to draw to strong conclusions on this 
study 

Conclusions 

We call on the international community to start using a uniform dose 
schedule and objective indications for TSEBT. Consensus on endpoints 
and prospective data collection including quality of life parameters 
would be beneficial to compare results between study groups and in-
stitutions. Low-dose TSEBT has several benefits (reduction in patient 
visits, retreatment capabilities and lower toxicity profile) as opposed to 
high dose TSEBT. In this study we have shown no statiscal difference 
between two dose regimens. Apparent differences both within our re-
sults as well as compared with other published studies is likely to be 
explained by confounding by indication. Therefore, based on current 
results, we intend to change our practice and start using low dose TSEBT 
in all patients with supplemental radiotherapy to residual disease 
shortly after finishing TSEBT. The high dose regimen should be reserved 
for patients where it is not feasible to boost too many lesions. 
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Photo 1. Clinical differences within T3 Stage. A. Patient with T3-stage 
receiving high-dose TSEBT. B. Patient with T3-stage receiving low-dose TSEBT. 
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