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Introduction 
Total Skin Electron Beam Irradiation (TSEI) is one of the most sophisticated 
treatment techniques of modern radiation oncology practice. TSEI is used in 
cutaneous T-cell lymphoma, mycosis fungoides (MF), and Kaposi`s sarcoma. The 
objective of TSEI is to uniformly deliver a specified dose over the entire skin surface 
down to a particular depth. However, considerable technical and dosimetric 
difficulties exist in achieving this goal due to patient and treatment machine factors. 
Thermoluminescent dosimetry (TLD) measurements are usually performed to 
evaluate dose distribution throughout the body. This paper presents the in vivo 
dosimetric data of 67 treatments on 58 patients with MF, treated with TSEI. 
 
Description of work 
Between 1994 and 2000, 58 patients with MF were treated with TSEI at Rambam 
Medical Center. Routine in vivo TLD measurements were performed on all of them at 
least once during the course of treatment. Patients were treated by the Stanford 
technique with six dual fields using the 6 MeV electron beam of the Varian Clinac-
1800 at an extended SSD of 4 meters. In some patients, penetration depth of the 
electron beam was individually modified by using a 4 or 10 mm Lucite degrader 
placed 20 cm in front of the patient. The reference dose was prescribed at the 
umbilicus. 
 
Dosimetric measurements were performed with LiF TLD chips (Harshaw and 
Victoreen), that were read by a Victoreen 2800M TLD reader. Chips were taped to 
several points on the skin, in small plastic bags. These points were chosen to 
represent the different angulations of the incident beam on the skin. In this paper we 
report the results of TLD measurements in 10 points – umbilicus, top of shoulder, 
back of shoulder, suprasternal notch, lateral abdominal wall, vertex, elbow, palm, 
knee and dorsum of foot. Some of these points were initially expected to receive a 
homogenous dose whereas others were expected to be overdosed or underdosed 
due to anatomic irregularities and patient positioning. 
  
The objective of this study was to analyze the dose distribution throughout the skin surface, to evaluate the intrapatient 

dosimetric variations between two fractions and to show the use of TLD for the measurement of in-vivo dose distribution in TSEI.  

Results and Discussion 
The mean values of the TLD readings in relation to the prescription point are 
presented in Table 1. The overall deviations from the prescription are shown in Table 
2. The mean deviation of all measurements was 15.4%. As expected initially, the 



deviations were less than 10% at the trunk points. However, higher deviations were 
demonstrated at extratrunk points. 
The surface dose, as measured by TLD chips, was considerably less homogeneous 
when a degrader was used. This is related to the positioning of the patient during 
treatment and is not inherent to the dosimetry of the technique. In 9 patients, 
measurements were repeated a few fractions later. A modest improvement of the 
dose homogeneity at the surface was noted at the 2nd measurements, but this was 
not significant Table 2.  
 
The most widely used TSEI method is the dual six-field technique known as Stanford 
method. Dosimetry of Stanford method under idealized conditions such as humanoid 
phantom measurements, demonstrated a uniformity of ±5% over most of the body 
surfaces. However these results could not be repeated by the TLD measurements on 
the actual patients [1,2,3]. A dose uniformity of ±10-15% is reported to be acceptable 
[1,2,3]. The overall deviation of 15% in this study is considered to be satisfactory. 
Published reports on the TLD measurements of patients demonstrate that 
inhomogeneity of the dose distribution arises mostly around the mobile body parts – 
head, arms, legs, hands and feet. Dose distribution at the trunk, chest, abdomen and 
pelvis, is much more homogenous.  The results of the current study confirm these 
reports as the deviation at the trunk was 7%, whereas it was much higher at 
extratrunk points.  
 
Previous measurements on humanoid phantom demonstrated that the homogeneity 
of the surface dose is within ±5% for all degrader thicknesses. However this could not 
be translated to the actual patient measurements. Measurements on humanoid 
phantom reflect an idealized situation where all surface points are at similar distance 
to the degrader and there is no patient movement. 
 
We have also shown that TL Dosimetry is an efficient method for in-vivo 
measurements in TSEI.  It enables to monitor positioning errors and to look for areas 
of the body that must be blocked because of overdosage or re-irradiated because of 
underdosage. 
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Table-1: Mean values of TLD readings in first measurements 

   No. of  Mean dose  Range 

   readings (% of prescription) (% of prescription) 

 

Reference Point 

Umbilicus  58  100   -  

Trunk  

Top of sternum  55  96 ± 8   76-131  

Lateral abdomen 56  100 ± 14  69-146 

Back of shoulder 53  99 ± 10   62-114 

Extratrunk 

Vertex   46  84 ± 27   13-133 

Top of shoulder  49  92± 10   70-134  

Elbow   57  81 ± 20   26-138  

Palm   50  61 ± 23   15-120  

Knee   50  94 ± 8   75-114  

Dorsum of foot  53  111 ± 18  73-152 

 
 
Table-2: Overall absolute deviations from the dose at prescription point considering all measurements 

                          No. of readings Mean deviation (%)  p-value 

    (excluding umbilicus)  

-All patients    514          15.4   

-Body parts 

 Trunk    183         7.7±7.4  <0.0001 

 Extratrunk   331       19.7±17.7 

-Pts. with two measurements 

 1st measurement  75       14.5±15.1  N.S. 

 2nd measurement  51       11.4±11.0 

-Degraders 

 0 mm    126       13.5±13.1 

 4 mm    302        15.6±17.1  N.S. 

 10 mm    86        17.7±15.1 
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